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WlEFACE 


AS the InW'oductoty Chapter of this Volume deaU with its 
aim and scope, any fui ther exposition of those would be 
miperl^uouH bere. I hope that the materials tbne brought together 
may prOTo uecftil tn Students, particularly to those who eombine 
Physical Anthropology with Human Anatomy in propamtioa 
for the Cambridge Hatnrol Soionces Tripes. Inasmuch as such 
8tu<lont8 at'e already familiar with ivnatomiesj tciins, a general 
ne^unintanoe with the signifioaaeo of these h^is been aasuroed. 

1 believe the method indicated, however inade<)uatoly, herein 
to be the most profitable for onthropelogicul work on the physical 
side: and I am convinced that ttpon seme such basis only, can 
Physical Anthropology justify its claim to on independent place 
among the biological eoienc^^^ • 

The subject is n ow^ uV^t^y welR le^e^and possesses so 
extensive a liteBMA*A^nat '^iw^cii^^review like the present 
volume haa lutsumod proportions for which 1 must offer an apology. 
Several departments of the subject (and particularly Anthi^o- 
pometry) have mei'ely been sketched in outline A certain 
amount of repetition will be noticed, but is justifiable in view 
of the greater completeness conferi'ed upon successive seotions 
of the book. Most of the illustiations have been prepared 
by myself, in many instances fb^m the original specimens or 
preparations. 


PREFACE 


Like otiiov i‘OviewH» th'w caimuC bu other than n proc(»« of 
stockbikiDg. I hftvc Attempted to submit the main points in 
uvidencs up to date; yet however dcHimble an niweUittdy fix&l 
standpoint may A]>poar, it ^thould n«it bo for^*tWn that npiiuoii 
must be ndjiutftblu Co tJiu ruipurciuentj^ of every new iaek pn)- 
vided the lattor bu coiTuctly obHOrviKl nwl uccuriLtcly ii^ircied. 

It is u pUuuomt duty expii ss my gratitude to liiose who 
Imve aided mo; Inniiy tiithoi; <ui<l to Lhi^h'MSor AluXiitului'M^iMdistci*, 
tbrevor-iviuly help and cumniniguiuent; Ui I'rxdi'wor Klliot iSiuilh 
)Uid to Dr Mniiitt Thus, who kindly read jMvrtK of oorbtin (llmpteix 
(visL XV aud \'i), upon the siibii^et-niaCtur of wldoh they nixt 
recognised us authru ition of the JhghOHt eoinputence. 

The ftillowing have allowed the uhc of tables ur infl>rnmti(>n 
alnwiy published eladwhors: 

Dr Bollantyne and ProfeoHer Cunninghatn of Sdinburgh; 
Professor Eisloi’ of Halle and Prolbssor Le Double of Tours; 
ProfusAors Parker and Huswell and Msssrs MacmiD^ui and Go. 

1 have endeitvonivd b) render AdJ fieknowledgmont, and hope 
that no oinindlon hiM btoii uiado. Refareneex to litomture aix) 
provided in the text; a special index contains tho nomw of 
authors quoted. Wlioro poesiblu, 1 have attempted to verify 
or check Htntuments by porsonal obsorvation. 
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PREFACE TO THE SECOND EDITION 

&vourabIo nc^ption cu»t>rded to tho &nC edition of this 
^ book oncouragos the hope tbAt» in its present form, it will 
meet with similar success. The whole of the first seotion has 
been rswrittoo. It has boen eoUirged so much that its publication 
as a eoporate volume seems advantageoua More than eighty 
Dlustintions have been added. The old illustrations have boon 
furnished with reference lottering in an uniform style, and many 
of thsm have boon ro'drawn. This part of the work has been 
oairied out largely by Mr Parker, formerly nsaistant to the late 
Mr Edwin Wilson, who also piepared several of ths drawings. 
The pationoo and care of both thoso artists demand mention here. 
To tho authorities and staff of the University Press 1 am 
indebted for advice, and to Mr J. Whittingdab of Downing 
College I owe the preparation of ths General Index and the list 
of illustrationa 

For photographs and. for permission to copy or use cliche, 
I wish to thank more especially the following persons and 
iaetitutions; 

Dr Gregory (of tho American Museum of Natural History), 
Professor Elliot Smith. Dr Charles Hose, Dr Brown, Dr Chalmers 
Mitchell, Professors Sberringtou, Gininbaum, Schlagiohaufsn, 
Schwalbe, Beteius, and Osborn; the Publishing Committees 
of the Royal Society and of the Royal Society of Medicine 
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PBEPACE 


(Odontological Section), the Macinillan Co., the London Electro¬ 
type Agoncy, Mr Heinemenn, and the Editor of L'JUuAlration 
(Paris). Illoetrations have also been Arrowed from the publi- 
eationa of Profassore Brodmann and Kramberger. Thus I have 
endeavoured to make full acknowledgement of the various eourcos 
of such illustratlone as wore not prepared in the form of sketches 
mode by myaolf from dissections or skeletons, 


CAHIiaiMB 

Avgtut 14,1 frit 
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addendum 


The multitude nf ftPpHod to mwi »f the rrltOfOw le ft ftHiroe 

of tnuch «»ufu-ft*«. O- imUieluri recently ( 1018 ) ft iue«* 

nifleont *urk In wliioU U lift* «uloftV<uir®*l to titundftiTlIso tijo nemw to 
aoDlied to tho vtrleu- *^i«lcii A» tJio mwBuIr In f|MC«Uon {A tha 

^amtn, Meuograplui of tko Aiaorletm Wu-oum of Kfttund lliewy. Mwio- 
vrftDh Boritti, VvU l-«l) I* oltoilod veliw. I liftvo >»eloeloiI fhHu it tlio 
Lm«tbwt given u the -tojidard equlvnlcuto of tho» uuod in tli« i>Tt«ent 
wco'k. The llet of Hynonyme U given in the following llrt i 


fwplnti hi u*t. 


N»m 4 at givm BVUrl. 


Antbrepopitbeeue. 

Atolae. 

Oh^roByei 

Cynooephelm. 

Ovoopitheoue. 

ChryeotUrix. 

Hitpftle. 

Uftoaouik 

Mycetee. 

Somoopltbeouit 

81nin. 


PftD. 

Atoleue. 

Dnubentooit' 

Pftplo. 

Leeiopygft. 

CeUithrix. 

PItbeone. 

AkftifttM. 

PygfttbriK. 

Pengo. 


TUiwftiiiing nftBto egreo with tbo« edoptod bjpr ^ 

lion of PyBelhri* for 3mn^tA«a\u demwida spooftl noUoe, for J>r Pilgrim 
(R*»rda the OeologicAl Survey of Indie, 7ol. *tv, Pert i) m 

tear (Ifllfi) that the oftclel teon ehoold be i>«iyhe. Befcm.« to 
Dr SlUot'e work ehewe on the oontrery tbet la point of priority, the t«Bi 
odoptod hj Dr Bltiot {FpffQthrix) ie to be preferred. 



CHAPTER I 

INTRODUCTION 

In enuring Uf*on the study of the morphologic*! aapecU of 
Anthropology it is of the firet imporUnce to eecerUin and reeliu 
the scope and limiu of the subject This is admittedly a some¬ 
what difficult teak, and the following account aims at giving some 
general information of an introductory natura 

The uio of the urra Anthropology is not modern, and when 
first employed* it referred m a goneial sense to human anatomy 
and physiology, the study of whioh was at the time reforred to in 
a very elementary staga In earlier days certain philosophers had 
been spoken of as anthropologists, and again in later timss, is. 
in the 18th century, Anthropology was treated (by Kant and 
others) u a branch of philosophy, rather than of biology, The 
latter end of the 17th century was a most important epoch in the 
history of Physical Anthropology, using the term in the sense 
which it has now acquired and which will presently be explained. 
In the year 1695, Dr Edward Tyson, a member of Corpus Christi 
College, Cambridge, published under tbe auspices of the Roy^ 
Society a treatiee entitled “ Orang-Outang, aive Homo Sylvestris. 
Or, the Anatomy of a P^^mie compared with that of a Monkey, 
an Ape, end a Man*.” 

Id 1501 br s Oenn&D, U*enoa ^ Usrburg. 

* In tbi» *©rk W9 fiod d«MriM ©ystw by aycMzs »nd organ tor organ Ua 
«omin«Uta aealomy ol man and a Pygiola.'* Upon tb« tyiittM tbos providod 
Ubaaad a discQaaioo of lha ralalloM ol tta two torma, Ibe dlflotaoeaft u waU aa ttaa 
rM8mb]aoe«9 of Ui« iwo aointala an Ukau into du« oooaiaarattc*, u>d tbo aolbor 
SQOB op to aOact that “ our Pygcol* 1* no Man, aw yet tba Oommon Apo. Jnt 
a Mft of animal bewean both.” Tbi dncMpLona, tba lllmtotione, and tbe 
akaUton of the " Pygmla” (now In tba Natoiai BirtoryMawin, S. Eomington), 
show that II wae an immature GhimEnniee. 
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Without entering upon detAiled oriticism of this work, it will 
suiSod to remark that it constitutes a most remarkable ontiripation 
of modem methods of research, and still serves as a model for 
inTestigatioris into the structure of Man and Apes (Fig. 1). 
NeverAcleas although so important in these respects the work 
was not described as one on Anthropology, nor is it certain that 
Tyson made \>M of the term in oonneotion with it. 

Thu )8lh century in turn affords seveml notable names iti 
the history of Physical Anthropology. The chief oontrihutors to 
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tbs subject were Linnaeus, Dauhenton, Camper, Hunter, Soem¬ 
mering and Blumenboch. 

Tb« Syrtma Naturae of LiuriMUS (of which tho first edition appeared in 
1735) will reouun for ever aetnorable to anthropologiote from the foot that 
Mon wfta therein reatored' definitely to a place with other onimale in a eobeme 
of eloaoificfttioo. 


' Man wftft tboB tnawd by AririoUa. In iba tiaie of LinsMoa, the vorioui 
human were deaoribed by Baflon In hie Hitivry tff Quatirvftde and their 
utuol affinitiM wan dJecuseed. Bat Buffoa diaparaged oU ri^id oUMifieattoaa 
isalodinB of Linn&eae. 



Drawings o( tha hatii fmd akn)! e( a ^ong Onuig-uton, and ef a oagto, 
(0 sh*« Um mMbed of daMnnlolog (ha ftWtl azigla of Oampar («t. Obap. s). ?ron 
Oompw’a original oatneir. 

diflVwt voriatlas of MiKropold apaa, with tha Mgtkoa of spaaeb in tha 
Orac^ubui, with tbe ai^idoonca and origin of pigmantatioo in thn nagro 
racaa, and Aoall; with tba oompa>tntiTa atudj of akiiUs. In this oconaotioD, 
spadai cafaranca la dua to tba metbod acQplojrad, for it waa boaad on tha 
principla of projactieaa^ da ^ comparison of forme and contoora drawn in 
rcctiliuaar pr^DoUon. Errors due to ponpectire, such aa ocouf whan tha 
ohjaot U riawed in tba ordinary way, wera tbna aliminaud. In tha xama 
tiaatisa, Campar dafinea and axplaica tha uaa of the facial angle (of. Fig. S) 
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Daubanton (1764), a ooUaagiie of Buffbu, is to bo araditad with the first 
atriotly solaotifio memoir in whieh the corapantiva anatomy of the akuU was 
studied by maaoa of anguJar meaeuremante. 

Canrpar's great work was first puhUehed in 1770. Bora at Leyden ia 1788, 
Campar had attained tha ego of ^ty*aeren when he died. But for tha work 
of Tyeou, that of Camper would hold the place of honour aa antioipatiog tba 
aouiidest and moat produotlve methods of modern phyaioal anthropology. 
Oampar^e rsaaa ra hae dealt with tha oomparatiTe anatomy of tha Orang-utw 
(a chapter b^g devoted apaolally to its oomparison with Uan), with the 
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wbidi be devieed, mia throiigb which bij nmt will be porpMueted in the 
litemture of creojouetry. 

The work of John Hunter (1788-1793) eUudii in 4 oelegory epert from eU 
oebon. If not evowedly efttbropol®8*<»*. ^be reecerchto oarriod out by Hunter 
in Comperrtive Aaetatoy <W5no the field or extent of the leraer pert of 
modem Phyweel Anthropology. Tor tho reel, It miurt bo added that while In 
fCiinlor'swork tlw enetomloal notee ero Jiumbomd io thonewitU, tho phyxlo- 
logiofcl Uekgruujxd ie never l<wt to view. Heroin, it is feir to beliove, 4 chw 

bo ferand to HunUrt euoeeBe. TIiIh viulitiug ijrinciiile wm rigidly niriu- 
Iniiiod end mny bo atudiod Ui-dey, not only hi tlie Ijtorory monunionU left by 
Hunter, but eleo iu the noble Oollootiou by wldcli IiIh mcrtnory ie iKsriKkmdod. 

Tho MOompliNhod eonUiiniKt 6k*iininoring published (in 1736) ... 

cm enebnuy of a Negro, whloli hw btosiuo ciliuwloaL Tho HUth«r oxtetidod 
the cftojpanilivo melliode employed by Oftniper In Iho aoie of Uio oxieniRl 
chaiteotort, to tho dotidl* of ovory i^rt eaul utriwhiro tif tlio t-nly. In thin 
rewToh e^n, we mAy uoWoo the eubatituticn of oxact end preolw infitnnirtlou 
for upeoulAUve eurmiio. Not the loMt iroportant point made by Boowmorhig 
wu hie obeorvAtion that the brain-wei^t of bis eubjeot exooedsd tliet of mmi 
Boropoaoa This very paradox (ae it Mociod even then to Soemmering) 
led him to antifllpato (io part at leeM) imyorUnt rawarohea carried out 
aoentcry Utar by Snell aod Dubois. Scr SoommoTiBg ftund tint while the 
Neertf • brain exceeded that of the Butopean iu weight, It held novertheloee 
a Doro lowly i)C4ltion when judged by a oompariiton of ibi aixo with the 
eonbined ma« of tho oorobral nerves. The Abaolute weiglit takon alone is 
thee deprived of value m au index of devoloptnoutal lUtua. U ia further 
shown that for the interprotatlon of tlis nignifluanoo of the bAiii*vrelKht, the 
siso AQii oomplexity of tho orgami NUjiplied by Ummo norven tiiunt bo hold 
Aocouutable for a oortaln i»art (now oallod the "oorpfiroal ooiiwnnllaixt "> 
And Anally, It k on the part whioh ramaluK ovoi>, called by Suommorlni tho 
" superfluous quaritity," that judgmont as to the real wso " of tlio hralti k to 
be paseod. 

Ulumeubaoh is diatingoiehed particularly by hk ettulioa in oi>ini«mtlve 
human enmielogy (of. Pig. 8). Bom at Qotba in 17BS, Bluniciiktch Wudlod 
iuooessively at Jena oud at QOttlngen, at whioh latter Uuivanity ho obbuned 
a profkworial obair; and at Obttingen Blumenbaoh died in 1640. Three 
oharacterietica eaeu to be prominent before all uthora iu tho obAracc4M' of this 
remArkable man. His oxtraordinAry venatility in soieutiflo purauito has 
eurpaasod, ereo in the fatherland of Goethe, Helmholta, and 
Virchow. Sttreely less impreosiva was his oimrmous range of literary 
aoqualtrtance. A third point ;s that be wae eminently a laboratory worker 
(eeeehaft, as the Oennaas style it), for he travailed but littla 

Bliunenbaoh's principal contributions tu science oonelst of a treatise od 
the ** Natural Tarietioa of the Human Specks’' aud of numeroua oraniologieal 
deaenptiofu, to which must be added certain eeeaye on the NatunJ History 
of Man, ioeluding ao anatomical compATieon of Mon with other acJuals. 


ujteoductios 


5 


I] 


Aad iW cbi«f ftdTftooM d«(«rmioed hy Ibasd nM&rehM cqa^ b9 a umTn *riMd 
«4 foUowe: 

(1) The emplojmenb of tbe Tford "ftBthropology" aa d««ripti»e of 
ojorpholofioad studies. 

(8) KecogniUon of the fact tb&t oo ahwp Uus decDSfcsts the seTersl 
vsrietdes of Uacldsd, the trsDsitioo from iyp* to t/po Iwng imperoeplible. 

(3) The olesr eDUDoistdon of * olMSifioetovy aohemo of the vsriefciee of 
Uaukind, e.dcelmdl 7 srbiirsry, but devised »itb the ohjeot of bciliutiiig 
etudj; the oloaaiflostion vm bi^ on ooruddentiona of the oheraoten of the 
akiji, tbs hsir, end tbs skull. 

(4) A clear oouo^tlon of the indueeoo ef exksrnal oauaee lu produciog 
and porpetuatiog variations in eniaal^ ineluding Man; reoognltion of the 
origin of varieties through ''degeneration''; Dluaenbaoh thus vet? neerly 
Hutioipated soaie important dJeoeveriea re se rved for Darwin at a laker date. 



Pit $. Blumenhach'a oonsa vertteelli ’' el three ersnia; A» an " BtblopUn''; 
B. aSeortUBvemea: C. sTgotuee. ThedlVeml dtfteea loirhiohtbe maxUia 
sad Ibe tftocaeile erebee proleet M^ad Ih# perlpbeip of the enatsl bocee la lo bs 
Botioed. (Aa flgitfe te oeplM boa tbal iUostreliag BJameebeeh’s fPe 'to as ttsai' 
Uted b; kbe intbrepei^osl Boeiekp.) 

AJl difibreoMe In the oraoisl forms of Mankind were referred either to envlroD* 
mei^t or to ertifioial iaterforonoe. At the same tins it is euggested that 
attifloiiJ modifleations may io time be inherited (of Blumenbeoh's Vorkt, 
p. 181). 

A genwbJ revietr of this yfork, Wgathw with that of the other 
authors cited, will shew that the main advaneea of the IStb 
century may be described as (a) the rtcogoition of Man as a definite 
soolo^cal form to which the methods and results of wology are 
applicable, and (b) the replacement of general impressions hy 
precise anatomical comparisons. 
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With the 19th century we aw brought to further advincea 
from the ground thue gamed. The earlier half of the century is 
marked by at least on© significant feature, via:—the foundation of 
societiee for the scientific study of Man, The societies in question 
were founded in several countries, among which France and Great 
Britain took the lead. But the subject still remained in an un- 
diffor©ntiAto<l condition, and a distinction between the studies of 
mental and physical attributes, or of nations and races, was not yet 
clearly marked. Such aubdivision end apecialination of study do 
not occur in the earlier phoeea of the life-history of a science, and 
Anthropology formed no exception to the general mla 

Anthropological Societies were foimdod, aa hsa been men¬ 
tioned, early in the I9th contury, at an epoch when Hebraic 
oosmology was very generally and literally occoptod. Against such 
literal acceptance protests were not lacking; the progress of 
soologioftl study (perhaps especially the resulta of obeervetions 
on the geograpbiool distribution of animal forms) had cast 
doubt on that part of the account relating to animals other 
than Man, just as the birth and growth of scientific geology had 
rendered nscsssary a revision of the opinion commonly held as 
to the history of the earth, These new creods had not yet 
however gathered the force they were subsequently to acquire, 
and in particular the inferonces drawn from them wore not 
generally recognixed os having an application to the spccud case 
of the origin of Man. None the less, cortoin French writers of tho 
18th century (Buffon, Cahaois', and Umorek) had dearly sugges^ 
the possibility of the evolution of new species by tho tmnKforinatiou 
of pre-oxisting forms of life, and had applied this reasoning to tho 
case of Man in common with other aniinala By so doing they 
kindled a spark of controversy wbioh, after smouldering for half 
a oentuxy, was dsstined to break out as a veritable oonflagration 
soon after the founding of the Sodeties of Anthropology to which 
reference has just been made. The labours of those Societies 
received thereby a stimulus the importance of which can hardly be 
ovsr-estimatsd. But the point which it is here deabed to empha- 
sse is, that the early work of the Anthropologicai Societisa ocn- 
sisted lar^y in the study of the outwud appearance and cuftoral 
1 C(. E«rrt and Verneao i& L'AfUkrapetcgk, IMS. 
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status of the Tarioua races of Man; when to these there is added 
the study of racial differences in human crania, an idea will he 
formed of the scope of their activity in the earlier decades of the 
19th century. The problems of the origin of Man and of his 
relation to other anii^s still remained to be added The rerela- 
tion oame in ld59. 

Anthropology thus received a wider applioalion than here¬ 
tofore, and farther, it is to be noticed that two men in paitici^ 
(Darwin and Huxley) were instrumental in thus extending 
and rendering more precise the morphological aspect of ibis 
Bubjeot The ohief merits of Darwin in this connection may 
be summed up in the sUtement that he not only suggested the 
principle of Evolution as an explanation of the eaatonce of the 
many varied animal forms, but brought it vi«dly before a very 
large section of the public; that . ■. 

he on the one bond indicated 
a possible explanation of the /rY 

method of Evolution and on the rrj j)\ 

other hand demonstrated that U ^ 

the reasoning involved is op- H W 

plicable to Man equally with vV 
other animal forms*. This 

.work was very appropriately Op ? 

supplemented by that of Hux- pu 4 loojiwdtosUy WswM 

lev. who enunciated clearly the ot w »bert|issi 

ccaclusions as to the relatione A i* ibcIpW 

of Man to other animals, which £fr. isd Ni^). 

would be arrived at by the 

appliration of the line of argument la^ dcwo^ 

lSar«* given in 1863 ere .till the beet mtrednoteon to th« pert 

of the subject (Fig. 4). 

;;r—7“: 
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Afford of tb« Atimulua ^v«i to bioIogioaJ atudiu hj the discovery of tbo New 
World, AOd ita pecuJinr Auoa Agiio the l?th century prwidee a rofereiice 
{7iusnlMi, 1616 ') to the ideti of the deecoat of Uan fruin monkoya, Uit it 
would be rAsU iudeed to r^ttd thia m th« oerlieet mention of tbot Uioot7, the 
AUAtoratcal ooTO(}AHson of M&n And the npM hAviuf formed tiM nulyect of 
oontroverey for aC loaat A ooutury before titaA timo. 

In the IBth oeotiii? tliO etraAm of UtoiAry rcforoncoa InoreAMA Ui a flood. 
Here H is only poeaiblo to gluM At a few of the mure imiJorUot dovnloix 
moubL 5iret wo roAy notice tho inoroaned AMentioii dovotod to tlio \>riueii)lo 
of tho gwdAtton of obATAoterK Tb«a wo find in 17RC< tlio IwW auitemoiit »f 
Hinitor that Ihe orgno of boAriiig in fiNhoe i< “only h link in tlio olmin of 
vArietiM illHijInyed in the fbriuAticm of thia orgAn uf nentte in clifftront AnicDoIii, 
doAoondljig from tlio nioet i^rfeot to tl)Q nit*t imj>orfcot itk ft reguUr 
gTt*Ai<rti.“ Aud in 17W CliArl* White* of MoneliedWr uiijdiad tb» HtmUirlAii 
method of eompArtion te Dure^ieAiie rnid Negroce, fc" well aa to different kludi 
of enlmAU Twenty yearA lAter, tbo goiilua nf Hunter ih roflooto<l agAin in 
the Admirable leotoroa of LAwreuoo on '^The KAtural Hietory uf Man." 

TbM ideM on the grAdation of ehArAolerv are aaMwiated witli HixxuUtiuue 
OD tho anOMtry of Man in tbo reuerkAble work of Lord Monboddo*. Only 
two quoUtione can bo gives, but it will be agrood that it U truly atartiiug to 
Clad luoL vlewe eloariy expreoeed in 1774, nearly a century before tbo publloa* 
iioa of l>arwlu’e groat work. In diacuaelng the origina of human aoeiety, 
Lord Monboddo writoi (Book S, chapter ill): “?r«m the Boutb Sea, I will 
OODO baok again to A/rioA) a oountry of very great extent; In wLioh, If It 
were well ooarehed, I am veraiiadod that all tbo itovenvl typoe of buiaan 
progreaeien might be traee^ and i«rhaj« all tbo vanetloe of tho Npeelea 
diiooveroi'* Finally, iu elceing a long exi>oaiti()n of tha rwoaUuneoa tetweeu 
Uan and the apoe, tho author oonoludea {Book 9, ehaptor v): “ That my 
faete aud argumenta are lo oonvloiung m (•> loavo uo doubt (•( tlio humanity 
of tho OrAQguUQ, I will net Uke upon mo to say: but thia inueb I will 
vecturo to affirm, (hat 1 havo said enough to make tbo pliilowqdior oonaidu' 
it ea problomatioal, and a aul^eot deaerrlng to bo enquired inn^." 

We may notice that iu 1794, Ertamua Darwin (grand futlior nf Cliarlee 
Darwin) bad infarrwl the quadrupedal attitude of human proountori, from 
obeervAtioBA en the poeltlon of the urethral oriflee in tho human bladder. 

Such refsroooea moat auffoe to ahew in what moaeure the ground bad 
b^p cleared for the great workore of the 19th oeutury. A word muet now be 
added in reference to Dr Wallace, wboee name will alvaya be aaeociated with 

> Bendyahe, Km. Anxh. Soc. Union, vol. :. ieS9-4, p. B55. 

> Bunker'a Worh, edited by J. F. Palmer, vol. tr. Preface, p. v. 

* Jn oceowU qf Cite rtffular ffradati^ in Kan and t» different oufnoL and 
v«e(oN«i and ftotn th* former to (Ac laU«r, 

* Ori^n (Md Progrete of TUs iavaluehle memoir wee brought to 

my aedee by Dr Kohlbmgge. Of. Die aufyAoIe^Ae Atebmmwip da KowcAen. 
Blultgart, 1909. 
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tbe Dftr'noiAn thecrj. It it otetttuy to U; atRos on (bo fbct Ehot Woilooo 
WAS tbs first publidj to &pply to Uoakiod (bo logiesi oouequoocos of bis 
o«n (ooobuig ood tbftt of £>Mino, os Applied to forau of bfe in geoeml. 
This poilaoulw sppliostioa of geoersl principles iras m«ds by Dr WsUac« in 
1864 (dftbb JUvi$v and Jcvnal, vol. u. 1864; jMinal, pp. olviii. «t S4q.). 
wbsrsss tho </ if<ui by Dsrwio, though ia its isooptieri sotusUy 

sarlier tbso tbs OHfit o/ Sp«%M, 414 oo( appear till 1871. As ipaj bo 
aurouisd, Pr WsUsos was imcDSdiatsly aod vigoronaly atteoksd, oven hy 
sfi^ropologlsts (luob as tbs egregious Dr Jamss Hunt). But it is impossible 
to enter here upon a detailed axpotitaon of tbe eontmvemsa of that tpooh. 

Tbe disoovery of nuresroua prscunois dstraote liUls or notbiog from tbs 
orodit of Lwwin, for to uoue bad there been granted In suoh oaeasojo tbe 
t^nts of substituting oiperiment for speoulMion, of insUotanoouspsposplioa 
of the slgulficants of tbe results obuiuod, and unwearisd industry in widening 
tbs basis of fboi upon wbioh arguosents are to bs founded. 

Thus the frttsfitiop of students wu redireotsd to the in* 
▼estigation of the stnicturo of tJis human body, in otber worde 
the study of Human Morphology. It ii praferabla in this con* 
noobioa to 8|*eaU of Human Moqihology rather than of Huchm 
A natomy, for the forinar term impliea the oompedaoo of the arcbi- 
tectiitftl form of the human frame with thoee of other animala Not * 
that tho study of Human Morphology was a newly.disoovsred field 
for aotivity; and It is here that the interest that attaches to 
Tyson's work becomes manifest; for the keynote of the treatiie 
to which reference has beon made is the morphological aspect of 
anthropology as studied hy meaoe of a detailed oomparisun. 
Moreover, as wa have seen, Peter Camper of Amsterdam had sup¬ 
plemented Tyson's memoir on the Chimpansee by a eorreapoading 
eeeay oa the Orang-utan. In addition to this, the subversive 
theories of Lord Monboddo‘ were probably responsible far the 
appearance in 1T7D of a communication from Camper on the 
vocal o^e of the Omag-utan, compared with those of Man*. 

On the embryological side (a moet important department of 
morphological study) Meckel, Tiedemann, and v. Baer (ia the 
early part of the I9th century) had read© diecoveriee of funda¬ 
mental importance for the pro^eea* of the science. 

New, however, was the widespread recognition, first that 
the study of the origin of Man now demanded the attention 


1 o. rufra. p. 8. 


* Phil. r<vni. il«v. Sm. toI t.m. 
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tbe interest of stadenu of nntnra] Kience, and secondly, that 
this problem, of which the aoIntioD had appeared so hopeless, might 
now be attacked by the same methods as were being applied with 
suGoese to onraTelling the origins of other merobers of the Animal 
Kingdom ^ 

The range of anthropol<^ea] studies was in this way very con¬ 
siderably enlai^ed about the middle of the lOtb century end, in 
particular, the study of human crania (which has already been 
mentioned as forming a subsection of Anthropology from the tinu) 
of Bhimenbaeh) was now energetically pursued in various K\irnpeati 
counthea In this connection the of Ratrini, Huxisy, 

Lncee, Virchow, Schaaffhansen. flower and Tumor* atc of note, 
but above and beyond all these ■CaihIs the FVenoh olwcrver Paul 
Broca, wboae work has bad an almost incomparable induonoo on 
the study of Craoiol^*. This study has bean spoken of as 
distinct from that of Human Morphology, but it is important to 
notice (bat the succeeiibl Dewoomers b ^is field recognised that 
Oraniology is to be regarded as eassntially a branch of Human 
Morphology, and that only In this way can it lead to reliable 
resoJts: the oaussion to rscegnbe this important &et has led to 
many misconceptions sod to tbs vain expenditure of much mis¬ 
directed energy in Creniology. 

> Tb* vimtrj Ik* bww m atwwiWnWt hr Hoslsj k a uampli la 
90 (at. 

* Piyfwor 6lr WJlIka Tumt rMsad; peblkSsS * oottplsw list ^ bli verb 

(pobliibtd Sf NMII A Oom BetfiSorsfa. 1010). PwtIwUr iMntion it ilNoWd w bli 
Pr wi dsads I ASdivas to E, BrlHib iMMiathm for tba AdranoMnont e( 

SoiSM*. tsreato, ISST. 

* Paol BrM» mt bom la 1SS4. BdooMii ■« » owssea, bo aoi onantanUr 

Snt pablUbod work dosliGS wlib onrst^t tsfiaa. mth tt tbo 0019007 of MuuriRD. 
ia 1859 Bros pobUobod a ecwMbalke to lltomOiN ODtttiod ' * Rfbridl^,^' 

pointing M» ibo laUxoot ot tb« pbsaesuaa of b7brldh7 in ooomoUoo wUb IM 
««iMil7 and fixity of aatoaJ ^orioo. la lUo work tbo tpookl caao o( maa Is 
dlasQoood, wd dooM oast cw lb* oaovmweo of Bagoaorti, or tbo (orUlll 7 of tko 
aSipriogofiedi^04ls«doOoagl7ooalnalodnoo: tbooo dosbW haro boon roaolTod 
la ibo oogatlTt. 

In tbo 8000 Toar ( 1050 ) BaMa pobUobod tba firot of a loog osrioo of works span 
IhopnhlJloiicinbabiWatoofWoilonBaiopa; (bo first «BWiba6o0 doall with tbo 
Stbaologr of Franco, abewiag (bo eSooW of (■iislnni open tbo jwiaitiTi ootoob* 
Ihoooo of that laad. Nudvdoo mmj% «a tbo ba^a ikolotta and partiookrly 
opOQ Ihs aknll foUowod. AtcntiAi wao ttua di*ortod to tho oott fiooaoo, a&d liko 
Bloaiosbaoh, Brooawerfcod ost aa ttmkwniml «oia|*naea (FOrsOaio, os ft is tonood 
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In viother direction, a memoir publiBiied in 1866 by Dr 
Lengdon Down and entitled Ethnic typee in Idiotfl,” nu’ke an 
early stage in the study of Morphology in relation to Pathology. 
The names of Virchow and Metscbnikoff stand out beyond all 
othera in the history of tbie diTuion of our subject, the importanoe 
of which can scarcely be exaggerated. 

Some of its latest developments are disoussecl in an invaluable 
work recently (1911) published by Dr Hastings QilfordK 



b; Pnaoh mUSTi) of Uan aad Uu ApM. Reoopticljjs «h« inporiaaca of Um brala 
la ih9 »Dio3Rl ooonomy Brae* dorotMl muoh t!m* to lu atudj. Hit ooBtrtboUooi to 
Ibo iQbJoot of Apboaio, asd 
hit resofo^boa of Uaa looalU 
•atlOB of Ibt iMQl^Of BpOOOb 
la fihoooovoloUoa «rh)ob sow 
bSM hli ssjso ((b« isforlor 
CroDtel oodvqIqUod of tb« l«ft 
oonbnJ hsm$ipb«r»), mo 
w«n knevm, Sad llieogb 
bis oonoiotioiia bsTi not 
boan (UMgoUior bora* out la 
dotall by tUo multa of lafor 
workan iBroao'oten tribotlori 
to tbo nOTpboIogj of (bo bmln 
eertoinly ploeo b lot aaoni tbo 
feroniNl plonoon in (bat told . 

Hoi tho loMt ot BroQft*! 
aortti iobHrooognlUonof (bo 
DoooooKyof ooourMoauUjodo 
oi ooap^oos, nod thii lod (o 
bit divlilag s nul(l(udo of 
dal Its (0 iatbnmo&a of wbiob 
tho bool known la porbnpo (bt 
atoroogropb {of. Fig. S), a reo. 
ohonlOBjoppMubit for trociag 
oortoon wblob ooo oabM- 
qotnUy bo nparpoood nod 
oeostofai; ooapsrod. Brooo't 
ox(oatkon of (bo noo of '* lb* 
dioto^ls eras iologi cal oMdiat, 

o ttotbod dot (o tbo otdor Bot&luo sod voo Boar^ la *a Importonl faatnrt of bit 
werkt, ba( >« not a outtar of cook ItaUng or tusdaiaaDtal unportajica io ngard to 
bis idaatiflo ooatribations oo a wbola 


Fig. d. Tbt otaioograph' 
dtvioo for prodaolng rootUlnaar prolooUoa drawlogt 
of oraoia or thnilar objocti. For liuthn daaorlpfion 
too Ohiplar x. 


' TA< dborrian of ftott-mioi {trmttS. 

* V. Botk, yot. HUt. ^Uviw^ 18S9, p. 8S7. 
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Apart from these extensions, the last two decades have 
witnessed the rise and progress of two entirely novel departments 
of research. For the biometric methods introduced by GalCon and 
the piinciples involved in the Mendelian system we evidently 
applicable to the problems of human variation and heredity. And 
if it be admitted that the unite oinployod in thoHO rceoarches are 
morphological in nature, it follows that Iho methods themselves are 
itfuwntially aicla to a more oorrcct appreciation of huiiuin morphology. 

But we moot v/ith conwideratione of vast iuiportancu arising 
particularly cut of the situation as viewiMl from tho Mondolian 
point of view. It must anfflco hero to nmritiijn tho conw^ption of 
'‘unib<hataoter8" and the mode of transMiiwion of these. For 
in tho light of tho now teaching as expounded by such writers us 
Davenport, Cannot and Blaringhem, tho whole flel<l is altorod 5n 
regard to the rate of Evolution, and its mode of progrosa 

It is convenient to leave for a moment the various problems 
grouped under the general heading of Morphology and to turn to 
another aspect of the study of Mon- For tho advance effboted 
through the filler realisation of tho idea of Bvglution in particular 
application to Mankind, nooeesarily influenced other considerations 
than such as are strictly moiphological. In the light of Darwinian 
i^esoorch it became necessary to investigate nut merely tho bodily 
structuie of Man but also his intellectual powum and their mani¬ 
festations ; not only these, but even tho origins of human socioty, 
and of arta and soienoes of whatever kind, were grwlaally added 
to the list, so that Anthropological literature now deals with 
a variety of subjects so diverse tm the studies of languages, of tho 
special senses in oivilked >md savage races, of decorative art, of 
the origins of religion, of picture-writing, of children's gamee, of 
keramics, of metallurgy, and of midwifery- In fact, Anthropology 
is no longer a single subject; it organizoo a group of sciences, and 
consequently, to use tbe simile so ably put forward by Professor 
Tylor, it can well be compared to the frame used by mountaineers 
lor the purpose of supporting a miscellaneous load, The conveni¬ 
ence of the frame more than compensates for the slight additional 
weight imposed by it. 

It is appropriate to remark in this connection tbal the theory 
of Evolution has proved to be of the utmost utility in the study. 
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not of Arimal Morphologj alone, but of all tbe above-mentioned 
subjecte, widely different though they may at first sight appear to 
be. In every one of those subjects, without asceptaon, may be 
found nameroua instekDces in which the doctrine of Evolution has 
given the clue to the mterpretation of a series of observations, 
and has afforded such a demonstration of otherwise unsuspected 
relations between them as no other known principle could have 
possibly furnished 

The foregoing note# may serve to give an idea of the prote^ 
nature of Anthropology; a subject which the individual will 
strive in vain to grasp fully in the course of his natural lifetime. 
It is therefore necessary to limit one's efforts to a certain region or 
section, and the section which will be the subject of consideration 
in the following chapters is that to which reference has been 
already made, vis. the morphological aspect of Anthropology; in- 
oidentaily, however, it will be necessary to refer to slightly different 
branches of the subject. 

Tho following aims may therefore be proposed es fallmg within 
tho ecnpo of this enquiry In the first place, the attempt must be 
made to realise the position occupied by Man m tbe animal 
kingdom: and secondly, enquiry must be made into the nature of 
the ancestor of Man. Finally, we may be in a position to diseues 
tbs question whether the series of animal forms which bas pro¬ 
duced Man has now reached its termination or not 

In eonnection with the first two questions, the following mam 
paths lie open. It must be repealed that tbe study of Morphobgy 
Z means of Oompsjative Anatomy is the first step m such an enquiry. 

The second line of enquiry is closely allied to the preceding, 
and consists in the study of Morphology by means of Emb^olo^*. 

A thiid line of researoh is nearly connected with the other 
two; this is the study of Variations, both of outward appwance 
and inward structure. To this division, the study of Pathology m 


. Fcr «swpla. Art ; BJlw. 
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its biologicftl relitioDfi is clesriy sf^nopriste. And to the sum 
total of these subjects, the meUiods of Biometr 3 ' end of Mendelian 
research will apply. 

A fotuib divisioQ consists in the study of Qeograpbioal distri¬ 
bution and its relation to Mankind The influence of enriicnmeot 
is so intunately cooncctsd with the fiectors of elimato, that the 
vast impgrtance of this question is deariy evident Moreover it is 
to be noted that those fiictots are not entirely noutralisod even by 
the rseoureee of mudem civilisation, though tboir Mcti<m rnay be 
somewhat affoetod thereby. 

A lifUi method* more doeoly allied to the first (that of Com- 
pamtive Morphology) than to any other* involvee the invoHtigatiun 
of the oharacters of such (bail animals as may bo sRpposod to 
have figured in the ancestral history of Man and hia noareMt ailios 
among the animals still in existeoee. This ssotios of the science 
of Palaeontology olaims much attention in the attempts to solve 
the problems of our subject 

Having discumed the general pceition of Man io Mature* it 
will be necessary to consider the varioos human raoes, and Co 
enquire whether some of these races are to bo regarded as 
moiphologically inferior to others and sMpocully whether the 
races which are commonly accounted as lower in the scale of 
oiviUzatiuQ and culture are aleo inferior in miirpholi>gical status 
Should this be established, it will next be nocemaiy to ascertain 
whether such morphologically inferior fonns can be considorod as 
represeutatives of the generalisod human ancostora We thus enter 
on a divieioa of the eec^ groat question, via that of the appesracce 
and nature of the aocsetral anit^-fbnns which led up to Man. 

The foregoing notes will give an idea of Human Morphology 
as studied from the standpoint of Anthropology; the immediate 
BUbjeot of ooDsideraticQ is thus eeen to the place of Man in 
the zoological series* or animal kingdom. Without entering into 
au elaborate expoaition of various types of life, it will suffice to 
say that judged by his etmctuie Man is undoubtedly a vertebiate 
animal of the close Mammalia, Starting from this point, it is 
proposed to briefiy study the characteristics of MamcDals so as 
to ondeietand how it is that this statement as regards 
be justified The following eh^>ter will accordingly deal witii 
Mammalia in general 


SECTION A 


COMPARATIVE ANATOM7 AND MORPHOLOGY 
OP EUTHERIAN MAMMALS 


CHAPTER n 

THE MAMMALIA; AND THE APPLICATION OF TEB METHODS 
OF MORPHOLOGY TO THEIR CLASSIFICATION 

It is ndowsary at tha outtdt to give a brief dewription of tbe 
animal with which we ore chiedy oonoerned, and to treat of 
them in a methodical manner. 

Man’s nearest Telations ore members of a class of vertebrate 
animals oalled Mammalia. Of ^ oloss three sub^laeaes ore 
recognised, and it must be noted that the members of two of 
these three eub'Clssees are comparatively few in number and not 
natives of Europe; on example of one of these snb'Olasees ia the 
Auetralian spiny ant-eater, and the kangaroo is an example of 
tbe other. The third sab-clsee contalos a larger number of animal 
forms, and to it belong all our indigenous maramala 

One con imagine several ways in which the venous mommaia 
might be grouped for purposes of description: for instance, they 
might be arranged oec^iog to their geographical distribution, 
or else according to the nature of their food, or again accord 
to tiieii habits; end tbe first-mentioned means of distinction 
might be called a climatic criterion, which would for instance 
distinguish arctic animals from those living in tropical latitudes, 
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while the second means of dietitwtion (diet) would be oaUed a 
physiological criterion. Thus it is that we uro compelled at the 
outoet to state clearly the basis upon which we proceed in a 
classification. In the present case the besie ie Morphology, and 
our criterion ie the criterion of structure. In this classification, 
animals will bo coniridore4i as more or leas clowly rslute^l, according 
>ia their strticturo is innre or less similar in ite UctaiK It is 
necofwary to enter into ilctails for two rtniHunK. First, h«au8e the 
very &u5t of the mimo " vurttihrato" being applicable Ut all the 
animals about to bo conxidorwl, implies that they powcan one 
general mo^pholt^gioal chametor in common, and indeed that they 
arc cotutructod upon a eiiniUr plan. Clearly, therctoro, wc muMt 
know more than this eleincntjvry f>vct boforo proceeding any kind 
of maugument by groups. But in the second plaeo wo havu to 
rsmombor that the principle of basing relalionship on the gnmiid 
of similarity in etruoturo is of fundomental importance. That the 
principle itself may be overthrown one day is conceivable. 

That coatisgenoy is still suftioicntly remote to leave an ample 
margin of confidence in cur guide, provided alwoys that conclusions 
are based cn evidence drewn from a number of details and not from 
single individual features or chimictoi*. This note of warning must 
needs be sounded in view of the coses adduced as uxamples of 
''Convergent Evolution.*' Without close attention tu dett\iU. the 
observer may well be deceived in such iostnncce. Sometimes, as 
for example where the fish ie compared with the whale, the in¬ 
vestigation need not proceed iar before the real difiercncus oro 
exposed. But again, when the mawupial mcle (Notoiyctos) and 
the European mole ere compared, a finer analysis is required. 

The problems encountei^ in Physical Anthropology involve 
greater difficulties and e corresponding increase in the attention 
due to detaila And in the more particular consideration of the 
principles of Morphology, the following point ie of intereat sod 
importsooe. It will be remembered that the vertebrate body 
ie composed of a number of very different parte, and that 
oltbcagh these are demonetrably similar to one another, in¬ 
asmuch M they aJl possess cellular structure, yet the celle have 
undergone specialization in several different directions, with the 
consequent production of a number of tissues from which have 
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been built up aystems familiar to us as tbe skeletal systera, 
digeetive system, and so oa It is indeed an important con¬ 
sideration in Vertebrate Morphology, that specialisation of 
primitively similar cells ocean, resulting in the production 
of tissues and systems From the general consideration of tbe 
vertebrate body it is however necessary to pass to that of the 
several tissues and ^sterns. 

In the study of the morphology of the various systems we 
find that each is constracted on a certain plan, so that each may 
be referred to a fundamental primitive, or type-form. Thus the 
primitive forms of the central nervous syetero, or of the skeletal 
or arterial systems, are common expressions. Each system of a 
given animal reveals a more or less altered representation of 
that primitive form. The point before us consists in the fact 
that in such a given instance (and this is eapeoially true of 
Mommals), though each system will be found to represent a 
modified form of the primitive typo, yet the amount of modifica¬ 
tion undergone is different for each system. Thus an animal may 
possess a nervous system of very primitive, t.a slightly modified, 
form together with an extremely modified integumentary system. 
It follows therefore that in assigning a place m the cla^cation 
to a givsa animal, attention must be paid to the morphology of 
each and every system, and a positico must only be assigned to it 
after a final summary of all the evidence has bean made. Thus 
au animal like the hedgehog presents us with the morphologi»l 
combination of a brain of simple conformation, together with 
an integument of very modified character. Taking other mor¬ 
phological points in the anatomy of the hedgehog, the general 
balance of the summing up of evidsDce indicatea that oa the whole 
this is a Uttla modified, t.a a comparativsly simply-constructed 
animal, which is the result one would have arrived at from the 
study of the brain alone, though opposed to the indication that 
would be afforded if the observation had been confined to the 
integument. 

Tbe disadvantage attendant on the employment of a single 
criterion, such as the conformetion of a single organ or system, 
may be further illustrated by the exwnple of the genitalia 
in Mao. Judged by the single characteristic of the morphology 

a 
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of tho gaiiul differ, more widely from Wcrt«m 

then from en individiml of hi, own box m ,ueh a wmpomtiooly 
lowly form a. a ehrew-mouw. It follow, therefore ttat mfe^e« 
fronfobwrvatione on variou, eyetam, and orpn, m^t be 
into what may bo eallod the morphological balance eheeV due 
allowance being mode for conditiona determinod by mx and by age. 

The foregoing ron.arlca will wtvo to indicate tho importance of 
taking into om-idomtion tho evidence givra by eoveral Byetome 
And flf Humming iip the r(4ultt thiiN obtAinwl 

In ,0 doing, altontion i, dirccUil to tho rolativo value of tho 
different piece, of evidence. To illn,tmt« thi- ,ido of the guea. 
STo «mplo oxamplo alreaily ad.lueed, of the Fi.h ami tho 
Whilo, may bo employod again. Thu, m thi, 
denoo of the roepimtory organa admrttodly overdo, that prov.d, d 
by the extomal form and proportions. Such raUnga or ,*oi»nonts 
are to wme extent roatWr, of oonventioa and agroem^t. Oc^ 
which are less exposed to external influenoes are held us^lly to 
bo the surest guid^ But while it is pnerally «fe to roly^re 
implioitly on the form of tho brain or heart, for ms^ee, than on 
the*^ external character., yet each case meet he doc«led eon- 
Mdoratioos peculiar to ite eircumstoneoa These again tang in 
physiologioid^nciples which cannot bo divorced from thoso of 

Vfe X now note, although this U «i anticipation, that whm 
the oritoiion of etnicturo is employed, the doterniination of tho 
wwition and relations of Man in tho Class Mammalia is ^ 
C. who“ other criteria are mad. use of. On the. subject tho 
verdict of Morphology is clear and unhesitating. 

It is further to be noted that the moot primitive morpho- 
louiced type of mammal is os a rule, though not always, tho 
m^ siin^e; and the lee, primitive U often, though by no meane 
always, the more complex in conatniction. 

The comparative method of study is applicable to all the 
mammalian forms, and when the teat of Morphology >« »ppl*^ «> 
Man himself it will he found as has been said that hxs rtative 
Doaition is well defined. This appUcation of the principles of 
Morphology to the spemal case of Man constitutes the eesenee 
of Physical Anthropology. 
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In returning to the subject of the Classification of Mammals S 
•we must then first consider the combination of morpholc^ical 
obaracters which entitle the animal possessing them to be ranked 
as a mammal In view of what baa just been noted ea regards 
the di^ent systems, it will not be a matter of surpriBe that the 
characters selected are taken from several, and not all from an; 
OQO system. 


Th4 iHrHncHve CharwUrs, and th4 Ctcsii/vaHon 0 / MammaU*. 

The Mammalia arc air-breathing vertebrate#, with warm blood, 
and with an epidermal covering in the form of haira. 

I. The bodies of the vertebrae are in nearly all mammals 
ossified eaoh from three independent centres, one of which develops 
into the centrum proper, while the others give rise to two discs of 
bone—the opiphyeoa Also characteristic of the spinal column of 
mammals are the discs of fibro*cartilag©, termed intorvertebral 
discs, which intorvene between successive contra. 

II. The skull has two condyles for connection with the atlsa, 
instead of the single condyle of the Sauropsida (Birds and Reptiles); 
and the lower jew articulates with the skull in the squamosal region 
without the intermediation of the ssparata quadrate element 
always present in that position in Birds and ^ptUesl 

i tUI thtt «harMt«r, vis. th* auKHtiCtt e( (U 700ns b; tk« iMriHcu o( 

wUoh ha* glvoo ^h^ Olui Iw oau*. is n«l a primarllr norfiholesloal, 
bat a pb 7 tii>loflsal l«»tun. Its norpbeJofioil oouaUepari (• looad In tbs msminur 
tbtmMl?«a. Th* Snt «nplo 7 io «8 «f 8b* l«im “ KMOtoaUa *' is Mortb*a by 
Om *nd Or*0or7 to LIumo*. 

* Ovinfi to lb* ooartMy of totber* m 4 pabllib*r*, tb* eUstiSoaUoo ot kha 

bbmnnll* m by U«*m P*rk*r ud Hwiroll ia tlMlr Tutbook ^ Sootopir, 
Tea. B. (UmoUIIui). 1* b«r« snUAbJ*; tiiodfb 11 b*« b*M fellovvd e«B«nUj, »oa» 
DodlSeatioM ii*c*Mltotod by tb* *1 knowUds* b**« b*tfi mad*. 

• Spumll {?. Z. 8. l»e, B. p. 7) polott ont an joMrMhng l**tar* nlatod to 
Ihe po*MMioa ot a l*t?* quBdr»to bono. It to mbmlttod tba in Cffl* VP* ot cwolh, 
tb* MltoutoUon ©1 tb* maodlble is to th* plan* In whJoh tb« to«(b in*»t. Tbie typ* 
OMu* «**a amoss Uia Mammalia, * 4 ^. tb* OamiTcr*, LaWU mwinwito nr* 
lUAligibU In thto typ*. In kb* **«ind typ#, tb* artlcolaflon to not to th* **ine 
plan* M tb*t in whtob th* k**tU m»* 8 . In Bapkito* it U Wow (b*t pUo*, and kb* 
dlsplMameok to du* to th* l*o«th ©f tb* qnadrat* ben*. In Ha am di tb* plan* rt 
to«tb to dl^lawd downward* and tbto I* do* to kb* davriopmajk o( a dtoUnok 
<• a«o*Ddins lamu* " et th* loww jaw. In kb* **eeod typa, *U th* k«th may n»«t 
almulkawoMly* “d to many Manunali, iatoral aowm^nk* ar« po**ibla. 

f—e 


20 


TBS HAUMALU 


[SEOT. A 

III, Each of the long boaei of the limbs (in the young wa- 
dition) is composed of a cental part or shaft, and of teiminal 
Gpipbysca, the latter only becsoming completely united with the 
shaib at an advanced stage. 

IV. The ilio-aacral connection is prc-acetnbulax: there is a 
cruro-Uisal joint 



Fie. 



a .K- wlaw thA cfiuiitm fif s Bird (Larai) • W lb** Ihs 
ml!» InWrvstUlon of tbi qufidrtls bone between^ 

A.1S!i ot lb. miU.dlkl. via. <1.. o«l»l «»11. ««>«. lb. 

leMrwUoB ti s 9 uiiime bon*- 


V In the Mammalian pectoral girdle, the ooracold of Birds 
and Beptilee is usually reprseonted only by a vestige or vorti^ 
which unite with the scapula in the adult [Figs. 8, 8, and 10.] 

VI Mammals are typically diphyodont. U have two sets of 
teeth-a milk or dewduoua set, and a permanent set: some are 
moDOphyodont. U have only one set The teeth aw the^ont, 
it. the base of each tooth is embedded in a distinct socket m 
alveolus in the substance of the bone of the jaw: and atatjy 
always the teeth in different parts of the jaw are clearly die- 
tinvoishable by differences of shape into inciaors, canines, and 
grinding teeth. U are heteredonti in some instances the teeth 
are all alike (homodont). 

VII .A cloaca is absent, except in the Prototheria. 





TEE MiMHlUl 


£pi4rerTiu<ri $rerT(u(n 


^*oeoraco<d 

•kcor*M>6 
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Vin. A movablo plate of cartil^^e —the epiglottis—repre¬ 
sented only by a rudiment in eone Amphibia and Sainopsicla— 
overbangs the slit—commonly oollod glottle—loading from the 
pharynx into tho cavity of the larynx. 



Flf. 10. 8boald«r girdle of an Eutbiriao Uamaal (Uno) i to aho* tlia rodoo* 
tlon ia sumbat ol alnBonta raoulnLag diatioot. 

IX. A putition of muscular fibres, usually with a tendinous 
eeutre-^the diaphragm—divides the cavity of the body into two 
parte, an anterior—the thoraz^<ontaining the heart and lungs, 
and a posterior—the abdomen—containing the greater part of 
the alimentary canal with its aasooiated glands—the liver and 
pancreas—and the renal and reproductive organs. 




THE UiJfUAUA 


$3 


CffAP. n] 


X. The longs are freely suspended within the eavity of the 
thorax. 

XI. The heart is eompletely divided into two halves—a right 
and a left-^hetweeo which there is no aperture of coounuaicatioQ. 

half consists of an auricle and a ventricle, opening into one 
another hy a wide aperture, guarded by a valve composed of three 
ntembraoous cusps on the right side, two on the left. The right 
ventricle givee off the pulmonary artery: the left gives off the 
single aortic arch, which posses over to the left side, turning round 
tho left bronchus in order to run beds wards as the doraol aorta: it 
therefore reprsaenta the left aortio arch of Beptilea. 

XII. The blood ie warm, The red blood corpuscles are nou- 
nucleatsd and usually circular. 

XIII The two cerebral hemispheres, in all bnt the Proto- 
theria and Metathsric, are connected together by a band of trans¬ 
verse fibroe—the corpus eellosuin—not represented in the lower 
vsrtobrttea The dorsal part of the roid-bram is marked by four 

eminonccs_the corpora qurMirigemina. On the ventral side of 

the hind brain ii a traneveree band of fibres—the pone varolii— 
by which the lateral parte of the cerebellum are connected 
together. 

XIV. The nretsre (eroept in the Protothsria) open into the 
bladder. Mamraale ere all, with the esoeption of tt»e Monottemee, 
viviparous. 

XV. The fbetns (except in the Prototheria) is nourished befisre 
birth from the blood-eyetom of the parent through a special 
development of the foetal membranes and the liniog mecDbrroe of 
the uterus, termed the plecenta. After birth the young mammal 
is nourished for a longer or shorter time by the milk or aecretion 
of the mammary glands of the parent. 

Such are the chctfecteristice common to all mammals. The 
animals presenting these oharacteie have been claseiHed as 
follows. 
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CLASSIFICATION (Parker and Haawell); 
CLASS iiAilMALlA. 

Sub-ClMB I. Prototheria. 

Order MonotrcmatfL 
Sab'Claae 2. Therla. 


Section A. 

Maaiheria. 

Order 1. 

Polyppoloclon^ft. 

Order 2. 

^iproCodemtia. 

SE<?noK B. 

Eiitheriu. 

Older 1. 

Edentata. 

Order 2. 

Cetacea. 

Order S. 

Sirenia. 

Order 4. 

Uogulata. 

Order 5. 

Oamivoi’a. 

Order 6. 

Boded tia. 

Order 7. 

Inaectivora. 

Order 8, 

Cheiroptera. 

Order 9. 

Primates. 


Wbild Bjstam of elaaalStttjCQ thus sst forth rnsj b« leteioed oa 
MoouAt of its simpUcitj, the results of recent vorlc ab»v that in aevoral 
respeota it folk to represent correctly the nHotlons iodiostod h; the setusl 
Btruciure of the aolmaU oouoemed. Speskia; fenertJlj, eH the amended 
dusihcaUoae are more complicated. Id some of them the attempt is made 
to arrange the eereral Orders of the Sutheria in groupe, though oolj so for 
as is warranted hj the focta The echeae (Pig. 11) pubUahed hf Or^ovj 
(1910) is relevant, since it eshibiU rsla^onebips based upon discoveries of 
extinci inaTTiTnals, Through these extinct forme, eooe existing Ordem be¬ 
come associated. Other Ueing Orders (ap. Ungulata) are shewn to indode 
subdivisiona (Artiodactjla and Fsrieeodactjls) of diverse origin. 
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(PaBT op GmOORT'B ClAASlPICATION (1910)*.) 

Otau 

Frutolkena. 

OHat V<ST>is». mma »A. 

Thtria. 

Hfra-dati Udaihma^ 

Order HAnupiakA. 

Suborder DiprotodODtoA. 

Suborder Polfprotodopti^ 
l7^r<t'd(tt» ^sAerio, 

Tbe membere of tbe lofm-deae Eutbuifv ioolude tbo foUoinDg subdiTnooe 
The eppeuded sokeipe (1^ 11), as already noted, ebews a teotatiTa arranga- 
meDt of tbur natural relaUons in the fonn of A genaalogiral tree. The 
interrupted \\m euirouoda tbe aaimala moat nearlj allied to tfaa. 

‘ Adapted from tbe oles^oalion given In Th$ Oritn Uaopnota b; 
W. S. Qregorf. SuUvttM of sM Amerieetn tfwvun of Ifatvrai Sialort/, 
vol. rrm. WIO, 
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Ii<rilA>CL46e EUtREMA. 



jSHptr-Ciricrt 

Ordfrt 

^tdHfrden 

<•) 

ThoHctoidcft 

IikMCiivor» 

Ccniivom 

Li]>ctyj)bla 

(>) 

ArohoiitA 

UouoCyphla 

Deniv>iitara 

(bslroiitsm 

PriiibAtM 

Pmuicino 

AiitbrntmidAn 

M 

Rodontin 

(lilnw 


i<^ 

RdeuUU 

7 TubulideiiUU 
PlMilldotA 
Xc^iArthni. 


('<) 

PArazcnlFv 

ArtlixiftotylA 


(/) 

1 

1 

MceaxnniA 

PorlModiutylA 

(P) 

CoUWOA 

Od«*]itouotl 

MyKtMoooti 



li will sufAtio tu nsitMk hon tliAi (1) tbe wrrn InflnkOlu* is aubstltuts^ 
fyr tbs wwd 8«oUon oinployod bj Parker and Hsewell^ (11) tbs two Orders cf 
msrNuiiisl ATiiiunU Are iiow aoeordod sub<ordltiAl ttak oi)lj> And (ill) tbe Orders 
of EutheriA bsve boon Inomssd to fourtoeo In numbor. 

'Without onUring into a detailed dceoriptioo of the characters 
of the eevoral Orders, it will auiRce to enumentU those ef the 
Sub-ClASsee end of the SuetioDs. 

8UB.CLA38 1 PROTOTHBRIA. 

1. The vertebral centm lack epiphyeos, or these ere only 
imperfectly developed. 

2. The bones of tbe ekuU eoaleece early, by the obliteration of 
the euturee (the skull thus resembling that of birds). 

8. A large coracoid, articulating with the sternum, is present. 

The pro^orsooid is distinct. Fig. 18. 

4 A T-ehaped epistemum is present. 

6. Two epi'pubie bonee are present 

6. A cloaca Is preeent, Into which the ureters and urinary 
bladder open separately. 

7. The corpus oallosum is not developed in the brain. 

8. Tbe oviducts are distinct throughout. 
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9. Tbe mRTQCD&iy glands are devoid of teats. 

ID. The ova are meroblastio, and are discharged in an early 
stage of their deyelopment, enoloeed in a tough shell. 

This Sub*«lAw conpmea a siogle Utiog Order, the MonotreiDeta> ind\ut* 
iag the Duck-bill or Platypue (OmithorhynebuJ*), and the SplRy AaMator 
(Eokidas). Haaj feeturee »ugg^ reptilian relatieaabip and afioeetr 7 , while 
other eharaoton are adaptative. BepUlian reaemhlaneea are harder to reoeg- 
olie in the Tbeha, wbloh hare acquired new fbaturee. 



diitioet. 


Shoulder girdle ol a Prototberian Memmal (Eehld^; 
Several of the prindUre ooDeUtcest elemeele o( the 


to be compered 
^rdli ere ehU 


BUB-CLASS II. THEBIA. 

1. The vertebral centra poesees distinct epiphyeea 

2. The skull bones do not in most cssas completely a»l€6ce, 
mo« of the sutures remaining distinguishable thronghout life. 

3. The comcoid is vestigial [as is also the pro-coacoid] (Fig. 

10 ). 

4. The episteroum is incorporated in the substance of the 
prestemum (QStte). 
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5. cloaca is not present (Oadoir restricts this sUtemeat 
to males). 

6. The oviducts we united in a longer or shorter part of their 
course. 

7. The mainmaty glands are provided with teats. 

6. The ova (except in surae memhers of Section A of the 
TKeria) are holoblostio* and the early development of the young 
takoa place in the uterus. 

9. The epiopiibic bones and tho corpus callosum are variable 
in their occurrence. 


8UB^:‘LAS3 THBSXA. aECTIO^r A. MBTATHERIA OB 
' UARSUPIALIA. 

1. Theria, in which the young are bom in a comparatively un¬ 
developed state, and are sheltered during their Utsr development 
in an integumentary pouch, the maraupium. 




Malar bm 



V/ Aupiariod. s 

TyTfaraetar* ATaflianad 

a ' IS^. Omiom oi 8&n)opbllu, a M«taUi«rlan or Karttupjal Mammal; tha 
ana Sanotaa tba axtaot of (ba allftpbnoid boDa along tba oraniat wall; oela 
lha axtaot backwards o( (ba malar booc, aod the extent (otwirdc cf tbe laobrTxaal 
bow. Of. Fig. 14. 

2. In the skull (Fig. 13), the tympanic o&vity is partly 
hounded by the alispbenoid; the jugal (malar) hone fumisbee 
a contribution to the floor of tho glenoid cavity. 

* la Fige. 18 and 14, a good example of ''eoaverganee” la eeclnHoa aiaf be 
remarhed. Tbe eoavwgaooe la perhapa moct defloite ia reaped ol the dcatiOea; 
the latter ia adapted to a earatvoroua diet ia both loaiaBeec. Ia the two flgoree, 
itreca ia laid ea the oateolegle*] det^a lervlng to dlAereatiale tho two akulla, which 
an aeon to be oal; nperfieiall? alike. 
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3. Epi-pubic boQ6B Are present aod wsU developed. 

4 A single spbiocter muscle surrounds both snas and ure< 
genital aperture. 

5. Tbe corpus calloeum is absent 

6. The placenta, vben prceent» is functional for only a short 
period. 

Tbe Usutbaris (or Uarcupialia) arc divisible bto tvo OrderA distiO' 
guishid prliwips]]^ by tbe cbereatere of tbeir dentition, particularly of tbe 
inoiaor teeth Then u tbui to be dietisguiebed tbe Order Pol/protodonUa, 
whoea muabere have numerous iowaor teetb (more tbaa three on eeeh aide). 
Tbe Oposauioe belong to this Order. Tbe eeoond Order (Diprotodootie) 
poeien Dot more and ueoaUy fbwer tbaa three ioolitor teotb on each aide. 
Tbe SaDgaroee are ezamplee of tbifi Order. The Hetatherie bridge the gi^ 
between tbe Prototberia and the Sutboria. Tbe lattor may be beld to abare 
aa anoestor with tbe Uetatherie, aod this aaceator ia tun wee derivad 
probably fh>03 a PrototheHan furra. 


SECTTIOH B. SUTHEKIA. 


1. Thoria having no luarBopium, The young are nourished 
in utero for a considerable period, through the agency of a 
placenta. 



Pifl li. Craalujn el aa Butbariao Maaueal pog): lor witt 

PlgflS; Bote the enjeUer «»t«t (baekwerdA) el tie aJiaphaBold (ahaded), tbe 
nalar a^ laobiymal bonea. 


2. Id the skull (Fig. 14), the aliaphenoid does not contribute 
to the will of the tympanic oavity; nor does the jugal (malar) 
(except in Hyracoidea and some R^entia) contribute to the floor 
of the glenoid cavity. 

3, No epi-pubic hones are present. 
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4 The anus and urogenital aparturos are not surrounded by 
a common splilnoter. 

5. A corpus callosum is prssoot. 

Kdiirnnb'i aa I'ofctro. to tlio moHt rcconfc olAwfioatioii, we And, In Uio work 
of Gro^y, Gio whcmo <if ** dlr^iovce," vliicli im^vldo addlUonal 

OMtonlogioal dita 
SuIhuLiwi 

iuiKulv li»nc (il«oiit (ailofu^t iit propria /orma). 

Oviiai>riiiu<: mi MwontlHry tuHtn. HlMJojibii‘>KihllQ JS) siid liuineruN 
miwli w hi tliu iiii^iiiiuibiiku ntitilw: fi«wv of tho Majmls 

Hlwit or rtMtiiiimtnryi liiwcr jvtrt of titu iuit4irl<>r Uinlnr of tho Hoapub 
oornw|HiTMlitiK to tliu MUkpubo 4nd lke^Mujoh of hljjliur niutiiinihb; 
U>vo ootmuUIm and iinKiiimonlds ovorta^i^iiug to thu nil(]*vouiml Ihio; 
Urgo T*alM|>Kl hitorokvlclo ; gloi^old fiMxst f^ir himioritN very noikr the 
fltoriuini. bp{*piibio boiuM proNOiit Ko vor|iUit ohIIomuid. 

Habita: priiuHrily Muii«foitiior(aL 
SuboISM Theria. 

ViviiMroiw, with testa. Preaidiioiia fUM preeenl (tnueh roduoed in 
OoUioos); ooraeoid (Fig. 10} and pro*eoraooid roduood. not touohing 
stemutn ; interobvlele abaent or vMigbl; glonold fseol for humerui 
widely Hoi'arated from etomum. 

HabltM! primarily Moiiwirboroal. 

I. Infra*o1aM Motatherla. 

Epi-puUo lionot. No oorjuu oallo«\un. Anglo of luAndible infloeted 
(aare In TaMiiKw); tyiuoally with nuly the iiCMterior milk moliir tooth 
ro|ilaood by a auooeaHnr; pf abeonC; uolan tyiaotJly 

II. Infra^olasa Eutborla 

No epi'pubie bonoa. Oorjiua stUoiiuro prownL Angle of nicaidible 
topically not hidootod; hII tho antomolar tooth typlually repTMonted 
V both tullk and pomsoeiit teeth; pi^ typloslly proeoitt; oiolara 
typitsdly %. 

Tbs Eutberia can be divided into at least nine Orders diso 
^guished by the various combinations of morphoJogical characters 
enumerated in the following scheme. 

Order 1. Eutberia, in which the teeth are absent in the adult 
or are imperfect i the sacral vertebrae axe frequently in excess 
of the number usual in ether orders. The coracoid prooass is 
ngually relatively larger than in ether Eutheria, and does not 
become completely fused with the scapula. The organisation of 
the brain is very variable. Edentata. 
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Order 2. Aquatie Eutheria vitb large heed, fi$h-llke body 
devoid of haixy covering, the peoCoral limb paddle^like, the pelvic 
Umbs absent, and with a horbontal candal dn. The clavicles 
(collar bonce) are absent, and the pelvis is vestigial. Teeth tnay 
be absent and replaced by sheets of baleen (or whalebone). The 
conibnnation of the nostrils and of the laiyu is peculiar. 
Cetaoe& 

Order 3. Aquatic Eutharia with moderate-aised head, with 
porpoise*like body covered with a scattered covering of hairs: the 
pectoral limbe are paddle-like, the pelvic limbs absent. The 
cleviclee are absent and tbs polvis is vestigial Teeth are present, 
and the palate bears rugose homy plates. The laiynx is not 
mcdified as in the Cetacea. Siretda. 

Order 4 Teiieetrial, chieBy herbivorous Eutheria, with hairy 
covering abundant or scanty; the terminal phalanges of the digits, 
upon which the weight of the body usually falls, nearly always 
inveslod with solid horny hoo&. The clavicle is absent, The 
toeth arc heterodent and diphyodont^ the scaphoid and lunar 
bones of the carpus (wrist) are always distinct The digits are 
often reduced in number. Ungulata 

Order 5. Eutheria, chiefly carnivorous, with furry integument: 
digits in menus and pes never lees than four, and all provided 
with daws more or lees rstraotila The clavicle is variable in its 
presence, but it is never complete. The teeth are heterodont and 
diphyodont. The scaphoid and lunar elements of the carpus 
(wrist) are always united; the brain usually highly developed. 
Carnivora. 

Order 6. Vegetable-feeding Eutheria, mostly small in bulk, 
with furry or spiny integument, clawed digits and usually planti¬ 
grade limbe. The dentition is heterodont and diphyodont, and 
the form of the incisors ie chisel-like: these teeth grow from 
persistent pulps. Bodentia. 

Order?. Icsectivoroas Eutheria with uoee usually prolonged 
into a short soft muede; with ftjrry or spiny integument, clawed 
di^te, and usually pentadactyle plantigr^e limbs. Clavicles are 
present The dentition ie heterodont and diphyodont, and the 
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molars have pointed cusps: incisoia are sever fewer than two in 
the lower jaw oo each aide. The brain is very simple In con> 
formation. luseotivora. 

OrtlerS. Eutheria in which the poctoral limbs aro inodihed 
to form wings, the bones being greatly elongated so as to support 
a broad web of akin oxtonding to the hind limbs posteriorly. 
The nlna is vestigial, the claviclGai well dov(>lop(«(l. Choirc^ptera. 

Ordor 3. Euthuria with pruhonsilo limUt (adapted to arborual 
Hfe), thu thutnb and giiat too being moru or 1 u»m coiiiplotely 
opposable to tho other digits. The digits arc noarty nlwayK five 
in number, and aro provided usually with flat nails: thn ohtvidw 
are well developed. The bvain is variidtlo, but luay pixisunt high 
conditions of development of the oorobml humisphcrcs PriniatuH. 

It is to be remarked that although numbered from 1 to 0, it 
doss not follow that this arrangement placee the various Eutherian 
Orders in sequenco according to the morphological statua a subject 
to be disouaied in the next chapter. Hero it is to bo said that 
the Edentata, UngulaU, and Tnsootivora as defined above aro the 
Orders most distinotly open to criticism. In other words, oach of 
those three Orders includes within its own limits animsU wliieh 
can be admitted only on the plea that simpUfication is a primo 
necessity for the purposes of study. Wo have just soon (p 20 ) 
that tbs most recent classification provides fourteen Ordois instead 
of the nine given above. And there is much evidence to supp<u*t 
such an incroasa Yet the older system is found to be gonei^ly 
useful, sad it is applicable to a large number of mannnals; its 
retecticn is justified on these grounds as well as on account of its 
simplicity. That it is after all largely conventionAl, although 
baaed on the observed facts of animal structure, cannot be too 
strongly urged; but the advantage conferred by the mere fact Chat 
we can classify mammals is great, for it enables us to compare their 
forms and characters much more easily than if they were not 8us> 
ceptible to reduction to suob order. But like conventional systems 
of other kinds, it has its limits; in other words, it doss not apply 
to every animal For there are animals which, when examined in 
the light of morphology, prove hard to fit into this classification. 
When we meet with such an instance, we should therefore remember 
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that it doss not prove that the cUssifioation is bad or deceptive, 
but it shew8 rather that aoiinaU have been evolved without regard 
to any such conventional system of claesification. 

A ooimdcratlon two i)ointe of view; of those may take 

the older: tbta, tboiigh It ueoda much quallBcBUion, is &r from beine 
entirely orroueoue. * 

A. Striu oemtimeut: inumsdtau "antmtfeU.- On the bypo. 
th»u that tiie nwtlicxJ of tlio 0 Jijp» of s}>oojtfi ie rai evohitjAn. it follows 
quIU Datum! lyllrtt Hhiinal fornit. ebouM margo into one anothor by email 
graiktioi^ Aiiil that or Kroii|ij,^ iu ola«M, ie oottwlly only 

jiOKHlhlo rii view of Dio fact that largo aiunbom of Aijiinal f<inne have failod 
to TualiiWu tliojr plruxH iu the Htniggle for oriatoime. Hod they net fUIod, 
It wwtlU I* i«s«lilo to ooJloct a domorwii«tien*Mritt of lUHitial forme 
migJOf from tlm AuioeU to Man without any break or Intemiirtlon. 
To day the seriOH ie dleoentiutioux and iuoomi)lota, and the eyetamatiet eeixss 
<m MaM group#, giving ea^ a eixtolA) naiue iu hie olaaoiflcAtion. And what 
of the aoinioJe l>otw«i. theeo group*. ? Soma, having tiled in the etmeglo for 
exietouoo, oan only bo dli«tly known to iw by auoh of their \>asU oi have 
l«6<m jnwoevod In a fowjl foiiu, TliO ekelMal iwrta only oro oe a wie thne 
IwoBorvod, and inoicloiiUlly tliie ehowa tho hnpnrtaJice of ueteol^ in uwppbo. 
logical Htndy. Hneh ore tl.o miIiuhI '^Ilnlw- which Iavc been rofbmd to oe 
•' njjwiing/' A fow intonuediato A'lme havo j^nriated down to onv time, aud 
thoHo animiUe i>rovo hard tn fit into a rigid viten* of olMeifttttion. 

B. dMu diKontinuoui.' inumadiau ;br«e nw tutmnrily aneMfrel. 
Another view reenlbi from the oogonoy of two importiwit ol^lone brought 
e^met that jnrt explained (A). Thono objootloue have boao etotod eo per* 
feotly by neltoii (yainrul InAtrUiiuet, p, M) that here wily a ftw wonJa will 
be ^ded In order to indicate their nature. In 1880, we find Galtoii objecting 
to the aeeumptiem that the gradations mi.at nooeaeanly be email or imperoop. 
tiblA Be laid stroee on the oloar and sbundaiit evidmee “ not only of the 
appeamncaof ooneidorahlo eporta, but of Iboir wmarJcable sUblllty iu hero, 
ditary traMmiMion.” And te-iay, tho eiproisiona "dieoontinuoiie varietlou," 
atifi "muUtlyr" (indloative of wide ga^w between tJjo eiioooMva forme and of 
differonooe in re^ird to their irtabiliiy iu desoont), aie continually recurrent. 

Kot only ie the grouj>d thus out away from Uie cJaini that gradations are 
Biuai: in every oaae, but e for more Importaot sequel ftUewa. To esiilalu the 
origin of Bmall variatione hae seemed eaeier tbeut to aoeount for the wider 
“eporta" i Hud for thie some reaeoo diets, sinca in the “eiooUer" fte rroc, an 
api)^ oan be inedo to oomparaDvely ftimiliai' (If not iuteiliglbJe) faoton of 
oovirDiuaeiib. snob ae oliuate or nutrition and their variations Tbeeo eeen 
iuadoquaw to account for “eporta," and until a natural basis eiplanatery of 
the appootaiwe of die latter ie provided, no domoustratiou of “dasceut by 
evolution oan bo eoiioidered Oanleea 

The flfwt obj^o>^ tbim remioda us that evolution proceeda at a variable 

n. w. . 
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rAt«; fiJso it is cWmcd thA» evolntioji is dittomitiiiiiuusi agniii Iho urgoiic? ftv 
an Qxtaided study of ths akamct«rk wvllod dotcroiiiiAntM (tSi^iM*t) U cUwly 
indicatoil. 

Tho HMOud objecU<»n is ecATOoly less iii)iM>rUnt, aiuI it ralalca to tJio 
intorprototion i*lawd uiton iut43niiodiAto The ii»*cfiilncB#» of theso 

©leuniilw ill suggoBtiiig luid oipUiiiiii^ tUo ^lorul troml ovolutiou la 
iuiciuwrti«iiiod. Tlioy fill wliat otliowwo would Ihi n^l<^ luul thuy mliiw tho 
oxtuiit c*f |,TiuiRtjo)iK. Uut it id cloar fr»mi tho Hrwt ol-JiKttjoii that jiitor* 
Ukodifito forms huod not conniitkito tlio iwtiinl lliio »f dcMoni; it l« ooptiin 
tliRtlujwiy t^f tlioiik nTv not“imeostml^Mid iv worningmuntI *tpvm »tfkiiiHt 
the (N^iiliiinn tondanoy to rotjard thorn hi that liulit Uiit ewui th««o to which 
tho term “MiocHtml'* may not Ajifilieih laiHhnI or do okimI, mi\ thoir 
pewtioti and roUtloiui lUiiuarid «hiyld«pthm. Tills Is a very uoittw. 

For it Is hy w»iiia (of. (Jalton, op. cit. \\ IW) that at least III wrtaaii 

liiatanoOH, Inform odlnte fimus luo to Iki n'>okrdu<l as ''unKtnllu vnriotl««> wIiomo 
doeoondanbi lukd revortod; they mlylit bv jiH»keil ii^ion as tontotivu and falMr* 
IngatOfN. taken along pamUBl oounca of ovulntioiii and after«’ar<lit I'otmood.” 
If wo add that tUo dttcendante might have alao died out, and that snuio of 
the parallel ootireu of evoluttou had oome to an ond, then tbo fijragoing 
liropoaitioo need only to be atatod to eompol aooo^iUnoo. Bvidontly the diffi- 
ouUy remaina that uaoy iDtomodiate foruu of tho bigbcMt intorest are 
repraentod by only the moat ecauty fragments. To detomino frojo theeo 
wbotber tbeif pOHfoeeor wm iu the eiieoetnvl linOi or alteiiiatlvoly on a 
aide*track, bu provided uattor for nany an Aiiimatod diauuseioii. yet tho 
difloulty ie too often ignored. Ite soluUwi or TownVftl la of fmidaiaentU 
iaportenco in rogaril to euob IfwUmMi os tho fntwll romains from Trinil 
(Wote«at(VfOjja<), Manor (tf. AadtlbirffOfaft), and Pilubwii (i-Mafiropw). 
Betuniing tv the general question of Bvolntion, It may l>o rei«nted that, 
even with anoh qtiallflootioca, the gonoral anology of a aoqnonee ur oliaiii 
is still perfeotly Justlheble. 

It should be further reiaoiuberod that thougli in an uniform 
linear chain all the linki are of equal value, yot in tho variable 
aeritt of animals known to ui, we may cKance to find iaolatod links 
of very different significanoe, the difference depending on the 
groups of animals oonnected by the link, whether the latter be 
known in the fossil or reoent stats. Moreover the metaphor of 
a linear chain is not eo exact as that of a sheet of chain-armour 
in which a single link may bring three or four other links into 
mutual relation. 

To take some examples, there may be cited such animals as 
the Archaeopteryx, a form which suggests a link between the 
C 7 f<MS of Birds and the Class Reptilia: the Qaleopithecus volans, 
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which «cupies ao analo^os poiilion, but merely with regard 
to OrdtfTA (via. the Inflectivora, Cheiroptera and Primates) o£ the 
Claes M a mm alia; the CynopithecuB monkey of Celebes, which 
connects the Genus Macacue with the Qmus Cynooephalns, within 
the linute of the Order Primatee. Inasinach, however, aa we are 
dealing here pindpally with animals of the Class Mammalia, it 
follows that the links with which we are concerned will be 
comparable in point of importance with the two letter eramples, 
rather than with the first-mentioned instfuice. 

We have seen that the cases of such intermediate forms offers 
excellent opportuniliee of employing and testing the principles of 
morphological examination upon which is based the system of 
olaesifioation here set forth. 


8—2 



CHAPTKH III 

TII12 KKilUKIlS OK TllK MAMMA UAM OUDKll I’HIMATKH 

In tbo obapttr tin* n'lutivt* o\‘ ilir vnrioim 

Oitlm of the Cliw MuintiuOiA woiv hn«Hy rovipwi^tl frf>iii the 
Btftn<lpnint of evoUitiun, If it Ihj that tlit; typical er 

roprescntAtivo maiatnal hw (luring the period of iw ov<j)nti(in 
pft»e<l thwugh vortohmto stugcs con'UBponrling l•e«pootivoly to 
thwo of the Fiah, Amphibian, find Ropbile, it iktomB int^iUigibl© 
that in some tnammalH a grcfttoi- nninbor of anceatml chAractem 
occur than in cthura, Such imuninJiU an jwhww a greater 
number of sucli rctninioccnt oh»\mcU*i>' whoidd Iki lugivniwl aa 
priraitivu, while tithera ahouUt bo dewiihid jih Iomk piiinitive, or 
more highly ovt>lved. 

From thU Kt»iiui|xont theiHj ia tjioch evident fijr a>wigiiing 
the lowest pliwo Kiiumg the Muimnaliv U> the Oi-dcr MonotrematA 
coinpOBing the Suh*cla»i Pi’ototheriiu In serii'a uliove thew*, and 
conBoqucntly lew pritoitivo in their dogit'o of evolution, oru the 
MotAthcrUv among which the Order* Polyprot'Kloutia ia more 
primitive than the Diprotodentiiu Above the Mcfartheria' come 
the Eutheria, ooneiating as has been alnauly remarked of ijome 
nine Ordora. 

AlluBion has been made aJi'eady {p. 34) to the difficulttca met 
with in grouping the variou® Eutherion Orderi The accompanying 

I It ii net surpri«lQg to And tbM «bila Prototb«rf» »iid UsMlhsrlft atj Uiu$ 
b« r«gftTdad aa prtmJUf e or «llgbU; avelvod, tbgn m not luklna tboM wbo woioli 
ngard soae Of tbeii fwtorM aa tba mult of aitrcme ipeolAliaation and 
da^aneraey. For the bmln, at luat. tb» itaMmaeta made la tbo uit app«r to bold 
good {flfc Billot Smith, "Origin of tbo Corpuj OaUoaom," Linn. TraM. nx. Snr. 2), 
and to tbt bralo>evideao« tnueb ivolgbt must adiolnadl; be altaobed. 


Tt PTLAftY 
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schema (Fig 15) by Profeaaor Gregory is well worthy of atudy 
eince it mdicatee the earUer aocestml stegea in relation to the 



aeveral geological horizons. Moreover the Metatherian and Proto* 
thorian forma also appear. Starting with the Permian horbon, 
the first point to notice is that the atem begins with the 
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mammnl-Iiko ReptiloB Cotyloeftiiria and Therocephftlia. The defi- 
nitent^ of thie part of the bistoiy (also the ahsunce nf any 
euggeation of Ainphibinn rolationa), innat be apeeinlly l emai'ked. 
For in spite of their “inaminaHan” characters the omisaion of these 
particular Roptilofl hna been proposed. Of theao characton' the 
m<*t important (on Account of the prewrvation of the parts in 
foasil cxaiiJploH) robito to the joint between the lower jaw luitl the 
Hkull. llofercnce has U<en liiado alnmly (p. 1») Ui this jt)int» 
and to the rwlnction of tht» {juiKlnvU' b<ui<' in ManimnlA Tho 
amvngeinont shown in the dijigmin, placing the I’eniuiui Roptilt'H 
in the lino of cUscont, ci>inniAii'lK u large balanix* of <^»:|«'rt opinion, 
Huhrocht (IH07) and Kingsloy (IflOO) suum t«> Ik* thi» niont protni- 
nent of those who profsr to exclude thiiso >vnd more iiiodonv 
reptilian forms fn)in a place in the line of Marnnwdiiut ancestry. 

The Piototheria (Manotroinata) are made to diverge even In 
the Triassio period, but this is a matter of speculation cmly, since 
the only extinct Prototheiians known so far arc derived from vsiy 
Ute (Pust'Tertiaiy) eave'deposite in AuBtraliru 

The point of divergence of tho existing Orders of Marenpials 
(Diprotodontia and Folypmtodontia) is p)»^d with oi)nfl<lenee in 
the Juraasio period, After this comes on area in which tho 
evidence is scanty and equivocal marked by tho intlication " Un- 
discovered PlaeontalsBut when this region of ** Cretaceous 
uncertainty " has been passed, the early phasos of the Tertiary 
period are marked by a perfbet explosion of Euthennn forma 
Hero we are interoited chiefly in a group to tho right side of the 
diagram and the linee may now be traced ftom' the periphery 
inwarda The Lemuroidea and Anthropoidoa arc thoxc shewn 
to be joined os the Primates (not msuked); the latter stem springs 
from a branch common to it and the Dermoptera (with tho Cheiro¬ 
ptera) on the one side, and the iusectivorouB Tupeioidea on the 
other. This common branch represents the Super-order Arohonta 
(v, supra, p, S6), and its own origin is found almost at tbs root of 
all the Eutberian stocks. 

Of the various Eutberian Orders, it thus appears that the 
Primates, Cheiroptera, Dermoptera, and Tupaioidsa (formerly a sub¬ 
division of the lueectivora, and now separated os the Ordsr Mono- 
typbla) are associated with the Inseotivora (Soricoideo, etc.) and 
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that the Utter arise at the root of the limb common to the v/bole 
Euthenan Section (or iDin.'daee). The Edentate Orders (Tubuli- 
dentata and Xenarthra) are also placed close to that region*. Bnt 
the remainder aro widely dispersed, and far removed from the root' 
etook. Special note should be taken of the distance separating 
the Articdactyla and FerUsodactyU, as well as that separating 
either or both from the Probosddea, for all were formerly inoluded 
in the hetoingeneons assomblage called the Order Ungulate. 

CompUoated aa all this may seem, a general acqoaintauoe with 
the main outlines of the scheme is absolutely necessary before use 
is mode of such a simplified "linear" substitute aa is given in 
Fig. 16. 

A fsw nmarks are ueeded \n Juatiftoatioo of (he expreanoa (vbioh reoure 
seveml tinw in the Uttar dinraiu) **etase of” such end auoh a "geuenlised” 
aoinaL 

On the hypothsela of m'olution, a ^von auimaJ owns an anoaetrj iaoluding 
f&rorunnen which would be ol ^ ed m RaptiloH poujbbr, or again as 
Amvliibia, or as Fish^ Moreover in caob Olasi, a geoenJieed anoesiral 
form is to be ex|(oeted, i». n form wbleb baa not roaUced t« tho full the 
poesibilitiM of speolrdleatioii wltliin ite CUea The word "lUge" is placed 
at tbo oi»en1n| phaeo of each period. The anoeator at nj etage would pree^ 
such tt oomWnalioii of oaoiphologioal charaoUis ai would lead to ite being 
placed on the ooufinea of two graupe. 

This digroeeion ie noeoesitated by the proUet (made with vigour hy some 
highly onjapeteirt authoritiee*) against refersnoe to •• generali^" forma Ao 
appeal in &vour of epedaliaed groupe is subetituted thou who thus cbjeot. 

In reviaiog my I was oareful to oonaider whether it were mu* 

leading io view of that protest, the itnporUaoe of whloh t leoogoise Adly. 

I decided that the diegnm is still relieble for the following re^s. la the 
first plaoa It doee not ewlude specialised forms from putting in an appear* 
anoe during the ooum of denoted by the line joiniog the suooeedve 

stages. Secondly. I tbiok the “generalieed" form must eoour eomewhere, 
sooner or later, In the genealogiMl tree. For iostanoe the E^le (wilbont 
prejudice as to ite speoialixatioo or the reverie) Is more generalised thaa the 
Mammal, the Amphibian more generalised tbao the Beptila If there be an 
objection to the diagram, I think it is to be found in the ^lilinwr Au- 
oeter of the liJ»e of anemtry ea drawn. But the diagram is aubmitUd tor 

1 Jpdgrf by the smgla ariterlon of braio-fonaaUoa, thie lidgMl appeui trcm 
the ree^rehee ol Elliot Bmltb (ZAnn. rrau. va. Sec. S) » need tevlaioo; for the 
neopalllal part of the br^o in some Pdmtat* is more highly developed than in 
certain mamnsals commonly regarded u their euperlon. 

* Qaehell, Origin of 7erUbrattt, p. 4P7. 
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f of PdniiUo tiiiuanuO (Order Pnautcv). 

^'InBeciivgroui" eUge (8llpe^enler AnhonU). 

Rtit^ of genoTHliaed Eotlierum nuiartul (Ssetion EallicrtA). 

Btage of ftonenliscd Mo(RlbcriAn mctnimol (Soction Motulhoria), 

S(A)n of gi^Moniliztd 'nicrimi Tnikinuinl (SD)>*Cbuv« TIiciik). 

Stage of genanJisad Prototborian fmmw] (Sob-Olfiaa Prototbaria). 

Stage of gonoralisted Mammal (Cloaa Mammalia). 

Stage of gafterallaad Itaptile (Close Beptllbv). 

Stage of geoanJiaad AmpbiMan (CLase Ampblbii^. 

Stage of genamlised Flah (Oaaa Plscaa). 

Kg, Ifl. 
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^onsidentiofi aAct the mon tutiut.1 r«|>nsdQUtlon provided in Fig. IS, when 
tbd reAliy tortuim usture of tbo ^verHl lincb i» snR^iently ovidwi Tbe 
doctfiue of “evolution from tbe moet spedeli^ed* i& eo important io regard 
to tbe Phflogen; of bUo, tbet its ootificatioo ber« la ebaoluUly oeccaaery, 
and it will be diaouaeed fukher in the oequel. For tbe aotnent, tbe dlegmn 
AUhojittediu Pig. IS is to be regarded not oa expresiug ell tbeiecta of tbo 
cose, but u the moet convenieut form of eapieesiou av^able^ 

The dkgtiustic characters of the Prototheria, given in Chapter n 
<p. 2C), provide evidence of the lowly position aesigned to thoee 
nnimals in rotation to the other MamiiialuL Some of tbe Tuore 
iiDpoitant items Hre given in the following list. 

(1) The poaseasion of oviduotfi which are distinct from aaoh 
other throughout their course. 

(2) The possession of a cloaca. 

(3) The lack of vertebral epiphysial plates. 

(4) The structure of tbe shoulder girdle (full development of 
the wvcral elements). 

(5) The production of reerohlastic ova, 

as well as the pb3^olcgical characteristic of helng oviparous. 

Tnming now to the Metatheria (Marsupialia), the evidence fbr 
the lowlier status of these as compared with the Eutherian 
mammals depends chicHy on the conformation of tbe brain, which 
lacks the great cei’obial commissure known as the corpus cal¬ 
losum; herein the brains of Metatheria (Harsupialia) resemble 
those of Monotremata and Reptilia, while differing from those 
of Eutheria. The mode of development of the embryo of some 
Metatheria provides additional evidence of the highest significance, 
vii. the relatively large size of the ovum and its enclosure by 
a shell membrane, discovered in tbe Marsupial Dasyuros by Pro* 
feasor J. P. Hill*. These characters place the genus (Baayurus) in 
a lowly position among the Metatheria. The genus Perameles 
also possesses primitive characters as compared with its associates. 

Within the range of the Eutheria, the primitive characters 
(notably those of the brain) presented by the Insectivom have the 

^ For useful a^dltiooal in RgarU to aiinb geoBalogical Crvw, v. Beody, 
of SvohaioHtfTf hioJofrv, Fig*. S5 and 9$. 

* v. Nswra, Oot. es, 1M6, p. 646. and tbe (aUer ucouat in U. 8. 1910. 
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effect of Betting them in the lowest ranks. Among the niembere 
of tho Order (Inscctivowi) the East lodien Oyinnuni mfflcaii seems 
to combine almost tho largest number of these lowly cliaracters. 
Vet it is in this i^espeet displaced by another East Tndinn com- 
potitor, vis. Tiipaia and ite allioa. These (ear. Tiipaia) wer© 
forinorly included in tho Oilier Inaoctivora but are now st'gi'u- 
gated M tho On ter Mentftyphla (cf. p. 26 supivO* Thu ftillowing 
anAtemi&vl featun^s testify to their lowly status: 

1. The I tooth: i:pjx*r mulaw tri-6\iboi‘cular’: leiwer m«laia 
tuburcnlo'Secte »rj id (Tupai n). 

2. A (small) " tympein ic " prticeBs of the al imehono id (cf Fig, 13 
for this metraiipial characCev) pcrsiala (Tupaia). 

8. Tho organ of Jaoobson is of tho Marsupial typol 

4. Thu scrotum is pro-peniai, os in Marsupials. an<l on such 
facts are based tho rcaaone for regarding Tupaia as the bust living 
representative of a generalised Eutherian mammal. All the 
more significant is the claim recently made on its behalf for 
admitting it into the Order PrimAtes*. 

Passing to the Order of the Primates, it will be necessary to set 
fbrth in detail tho general morphological ohoractcristics of the 
Order as well as thoso of its several subdivisions. Thu latter 
oonsist of Sub*orders, Families. Ocnem and Specius, which may bo 
grouped as folbws. 


3vi>-ord«r 

LBUcaomsA 

SvJfonUr 

Taasii 


3viH>rd«r 

AVtBROPOIOSA ^ 


Fanili/ Loniiiridno (sovsiaI ^aenv lu^d Hi>ooieN). 

A'antdy ChdroreyulM (a jingle geinu and h\Kc\»). 

A Jlugls family (end goauj; ene ur twojpoolw). 

fFaniiy Ss^ialidao (one gmus; several spccioj). 

Fviufy OebidM (eevoral geeera aad epeolee). 

F<miljr OereopiChecidas „ „ .. 

F«aiVy Sicniidae „ .. „ 

(1 fitmify Pitbecanthropidss; number of genera and epedee 
unknown: all the repreeentatlvoe are now axUnet). 
Famiy Eouinidas (one or two genera^ and at moel, three 
epsoiee. of whiob only one exists at preaeot). 


' Or«soc;i py. eit UlO. p. STS. ?or the defloitien of trUtuberoular molar Utth 

«. p. ess. 

* Broem, JP.Z.S. (atetraet). April IS, iSlfi. 

* Kaadim, Zoph/riiehg JaJirMtafur. ISIO. 
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The drat peiat for remark ie Che retentioo of the Sub*order LexnuroitieA. 
Profeasor Suhncht on tho ground of tbe embrjonio history end nutri^ op 

difhue plAcoDt&tion") of tbe lAeauroidea. demands thoii rejoeCion. Yei be 
vould retaiQ Tarsius among tbe Primates. 

Profaesore Gadov and Elliot Smith are in favour of rstaiouig the Lemur* 
<^ea and Tanlus, bat they place tbe latter in an indepeodeot Sub*order, as 
shewn in tbe foregoing eobeme. Tbe arguments advanc^ by Profeasor Elliot 
Smith in flavoar of retention are based on oUervationa direotod.to the 
anatomy of tbe train. They may be eiimtnarised rvs follows >: 

Cerebral cbaraotera indloatlve of tho appropriateness of rotsdning the 
Lemuroidea within tbe Order Primata*. 

1. Tbe lomuroidee agree wltli the Autljrvpoldea and differ from all 
other Eutheria in tho poasesalon of a true Sylvian Assure. 

5. The aulous cenirahs is actually prsseut in the IsmoHno Perodiotioul; 

it oeeura in no Doa*i>riinate mamoal, nor lo the other Lomuroldea, 
although in these a toodenoy exists to the dsvelopineet of a furrow 
UrolUiig omidally the motor area (as doss tbe sulcus centralis). 

Z. Tbe motor area of the oortex resembles hietologioally that of tbe 
Anthro^Mudorv and hss a similar tnpograpbio diAribution. 

4. Tlie lulowa oaloaritnis and the distribution of the visual area conform 
preoMy to tbe tyi>e found In the Autbropoldea» though lu eome 
roapoete afAnltles to tbs Carnivora are shewn. 

9. The ohamoterv of the cerebellum prsseikt corrseiwoding ressmblanoee 
to thoes met with In the Anthi^ides. 

6. The evidsnoe nevsrthelsss assigns to tbs Lemiuoidsa a lowly povitioo 

in iha Order Primatsa. 

Tbe seoond point to be ditouassd li the dissooistion of tbs Tarsii from tbe 
LsmuroidsA The former provide several intorMtiog links betwoso the Lemur* 
oidea and the Aatbroptidea, as will be explained in the sequel (p. lOA). Tbe 
Family Pilbsoeothropidae Is a provislonid one, and to It are rehrrsd (c) tbe 
Javaasse foaall romauii called Pitbeoantbropos erectus^ and {h) the Uausr 
Jaw from Hridelbsrgf 

Within the Bominldae, tbe cranial fragments recently diieorerod (191S) 
by Usaaiw 6injtb*Wnodward and Daweon In Suasex (the Piltdowa skull) are 
olalraed as distitiotive of a separate genua (So*anthiopus daweooiX while tbe 

> Tba following memoirs iboold be oonjoltod: 

*1. Elliot Smith, Linn. 3>aM. vol. tki. Part 10i p. 417. 

d. Lift. Sm. yeufftof, vol. ECfTi pp. SO-^. 

8. ,1 f/atTirr, 1907. Uay^, p. 7. 

4. M Frit. Juoe. Raport. 1908. p. 878. 

9. ffaUirt, 1909, p. 88. 

6. Standing and BUlok Smith. 2o«l. ZVsu. toI. XW, Part 9.1908| p. 89. 

* SUlot Smith. Ho. 8 of preceding aole. 

* V. Chapter tw. 
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Nttncicrthul 8kcfQti>]i nn\i it« coiij$eiim iwibulily ro^^roMejit fonn« HjtooiflcaUy • 
duttiiwtfrim irojuo wiiMcma The fuller oouajcleraWwi of tiuuo crtiuct tjpe* 
ia roM)'7iAl ht)woi'or f'lr a ktor clinpUr {xvii). 

It 18 now ciniveuiynt lii inubierato thy diagnostic chamct^rH 0/ 
the varions Sub*orclo« of the Pi imatifl. For this ijuip>ac, the 
conciw shiU'mciite uhuIo l>y Pn»f<' 8 Kojii Parkvr and H>wwoll (in 
theii* Tfixtiooti of Zocluffi/) liavo been drawn on finely (with 
Iivniiimnn). 

Ortler Primal*'Hr Ifiiithii'k nearly all of which air ndapU^I 
t<^ uii arlsimd Hli', the llmbH hoing jjjx'heiiHilr owing to the jxiDex 
and Iiidliu being moh' or !i*wi otnniili tely opjitwibje u» tho otlnr 
digits. 

Dentition: hctc*n«lnnt; tliphyodnut; inciwir t<sah two in 
nuinbi'von each Hi<lo above and below: tho Ayt'-Aye (Cheinaiiyw) 
and Tamil are exceptions to this rule. 

Digits: in nuaidy all, five in niunbcr, and nia piovided 

with fiat naila both in manus and pes: the poll ex and hallux 
ATO oppoaablu. 

Forearm; the ulna and ro^IiuR arc Boi>arAto {t.e, not ankyloscd 
as in many Enthwia) and well tlovolojwd, 

Orbit: aurroun<lofl by a bnny nng. 

Clitviolca: Well devolopocL 

Entepbaidylar fommen: abnormal (Parker and HokwoII say 
abeent). 

Third troobimter of foinur; obnonmvl (Parker nnd Huawoll 
say absent). 

Stomach: siinplo in most instancea 

Testes: descend into a scrotum. 

Mammae: uaually two in number, and thoracic in piieition. 

Placenta: variable (diffuae or meto-discoidal). 

sub-6rder 

LEMUROIDEA 

A^'like Primates, nocturnal in habit, and of comparatively low 
organisation. {Of Fig. 17 .) 

Teeth: dental formula i, c, 4^ pm, f; m, the upper 
median incisor teeth are widely separated in most cases. 
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. Ommi tiUtfAl i^ppMmnoi o( h Lamar. (Adapud Jrom Mitoball 
^ Aiilnalr.) 

Cmmoii ba%a 

Pii*iare-9ahano»d_^—/ , , 

4r tk*Wi*yC^. 


Caninif erta 
)>raAiolir 
>, teith 


ratal f arm 
<Anina tooth 

F1(. 1$. Onkolam, •iUi masdibl«, of Lomur ?ariua; ooM tha aadiW? boUa, 
tha arUoalatiou e( parlatal and aliapbaaoid booM, Ilia faolal axfienaion of la^biy* 
aal bone (el. Tig. el), tbe arliool^ioo ol tba Irratal booe and behind Ibe 

laobrjmaj beat, Iba am»ll fomri trrojaotion of Iba orUlal ^ale of (b» athoio^ 
boM, Iba nmbar of t««tb, Iba imall aiaa of tiia opper and tfia projeotton td 
tba lover iaolaor taalb. In iba maodlblai iba canina'Iiba a pia.molakr hj 

poailios, aod Iba aaaioa toeib is inoisifonn. 
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Digits: of fl>r« Aiid hjnti limbs bear flat nails except the second 
digit of the hind limb, which boare a claw. Both pollex and 
hallux arc opposable*. 

Orbit: auri'oumk^l by a bony ring. (Of. Fig. 18.) 

Lirchiyinal fominen : external to mbit. 

Hyoid bone : anterior larger than pusU'rior oormi. 

Col on: " hvn t on a hi gh t' in its transvemc piiion. (Cf. Pig-19.) 

CJori'bnil hcini- 
HphwTK: f<*ebly convn« 

In U<d and in »t prub ingt'c I 
fiir btipCk wan Is ovio' cc< 1 * 1 *- 
bclintn (Pig. 44): rhin- 
esocplmlon rolatl vtly 
wellKlovoloiwd. 

Mammae; two in 
Dumber, thoracic in po¬ 
sition; thoy may be 
supplemented by an 
abdominal pair. 

Uterus: bi-comunte. 

Placenta: dilTaHu. 

The Sub-ordyr Lo- 
muroidea coinprissH the 
true Lernum (Family 
lomuridao), so cal ltd 
from their ghost-liko 
appetnuice at night. 

Oeogiephicftlly, their 
distribution is almost 
entirely coaflned to the i^our: nou tu ouricuci/ 
isUnd of Madagascar. 

m which they have found congsniel surroundings; and of the 
IomI fauna they are very characCeriatic. A few examples occur in 
Africa and Asia. Fossil representatives occur, not in Madagascar 
only, but aJeo in Europe and in North America. 

The arboreal animal known os the Aye-Aye, Oheiromys or 
Daubentonia madagascoriensis is, os its name indicates, a Ma^asy 
representative. It is so peculiar oe to have been oseigned to a 
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aeparato family, of wliich it couatitutea the sole living genus and 
species. At first its relation to tlie Lemaroidea was not recognised, 
cbiefly because ita inoisor teeth eimulate those of a rodent. But 
when its general anatomy became known, the evidence thus 
obtained clearly shewed its affinities with tbe Lemuis, and with 
these it now finds n place in claasificatdoo. It is to be regarded as 
an os:ceptional form of the particular lemnrine typo ^own as 
the Indrisinaa It can bo described justly as a " specialized" form, 
though in its case specialisation is compatible with, and may 
indeed be ovincsd by, certain features (such as those of tbe brain) 
which can only be termed "degenemte.” 

SUB-ORDER 

TXBSII 

Very diminutive arboreal Primates, nocturnal in habit (Fig. 20). 

Teeth: dental formula i, c, fj pm, m, |j the upper 
median incisor teeth sre in contact. 

Digits: provided with round sucker-like discs: nails fiat save 
on the second and third toes, which bear sharp claws. 

Orbit: a post-orbital wall is present. 

Lachrymal foramen : external to orbit 

Hyoid bona: " leaser ” oomu longer than " greater ” cornu, but 
consisting of three ossified portions with cartilaginous intervals. 

Colon: not bent as in ^mura. 

Cerebral hemispheres: feebly convoluted; prolonged further 
backwards than in the typical lemarine condition; rhinen- 
cepbalon relatively small. 

Mammae: faur in number, of which two are pectoral, and two 
inguinal in position. 

Utems: bicomuata. 

Placenta: discoidal. 

Tbie Sub-order comprises the genus Tazsius with two species, 
or, it may be, varieties. These are found in a comparatively 
circumsoribed geographical area, vis. tbe islands of the Eastern 
Archipelago from Sumatra to the Philippine group. The fossil 
Anaptomorphus found in North America is consider^ to be nearly 
related to Tarsiua. 
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Lachrymal fbraman: this ie situated within the orbital margin 
Hyoid bone: the posterior cornu exceeds the anterior comn in 
size 

Colon: not looped as in Lemuroidea. (C£ Fig. 22 with Fig, 19.) 
firaio: cerebral hemispherea much oonvoluted and prolonged 
backwaude to cover the cerebellum to a considerable extent (Figs. 
23, 24 and 25); rhinoncephalon moch reduced. 

Mammae: tvo in oitmber and thoracic in position. 

Uterus: this has no cornua properly so called: Fallopian Cubes 
spring directly fr^m the body of the uterua 

Placenta: this is deciduate and meta-discoidAl 


Family /. Hapalidae^ 
Dental formula: i, c, ptn, Jj m, }- 82. 
Pollex: not oppoeable. 



jrhculsrior 


Lseivne^iameidcl 

^^^ewiorien 


<^9nth^\tr 


Pi|. SS. Craalami vilb muidibla. of EopcJa jwbai {BspAlldM). Hot* th* 
sodltOPT balk. tb« opbosO'pftHMU «nleuUilcm Mid in tb« orbit tha ImIutzoo. 
olbmolu artleuUtlea; two molxr Math uo mod 1a Moh Jaw, ood tho looUor 
iMth projoot iSon;); 

Digits: bear claws, no nails: the hallux is aa esception to this 
rule. 

dheek pouobee: not developed. 

Ischial callosities : not developed. 

External auditory meatus: not prolonged into an osseous tube. 
(Cf. Fig. 26.) 

' (HftaoU: from s Srook word iodloatlTft eitboe of mlnuto pIm. or dooUo 
tfmp«rUQ«nt.} 
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Tail: tiOQ-prab«naiIe. 

Naeal septum ; wide (Platyirhioc). 

Tbo foregoing fiimily includes the Mfirmosets, 

Family IT. Cebidao^ 

DcnUl forrauUk: i, }; c, j; pm, m, f* 36. 

PollcA: not opposable, ia aomo ioatanccs rudimentary or absent*. 

Digits: all have fiut nails. 

Cheek pouches: net duveloped. 

lechial eallositieB: not duvelepcd. 

External auditory meatus iw in Kapitlldao (ef. Figs, 21 and 26). 

Tail: eomeCimes prehensile. 

Nasal septum brood (Platyirhine), 

This £kmily iocludee among ethers the Howling Monkey 
(Myoetes). Squirrel Monkey (Chrysothrix), Spider Monkey (Atelos), 
and Capuchin Monkey (Cebus). 

It should be particularly noted that members of the two pre¬ 
ceding families (Hapalidae and Cebidns) agree in the possession 
of a wids septum end space between the nestrili. They are fbr 
this reason called Platyrrbine Monkeys, ficsidee this cb:uacter- 
istie, other morphological features distinguish the Platyirhine 
apes from the other Antbropoidea, which from the possession of 
s narrow intra-narial spoco and consequent downwardly diruoted 
nostrils are called Caton'Kine. In Croniology the term Platynhine 
is also used, but there it refers to the proportions of Che apertura 
pyriform is nasi of the skull, and not to the intra-noriel space of 
the &ce. 


Family III. Cercopithecadae*. (C£ Pig. 27.) 

Dental fbrmula: i, o, pm, m, |-82, 

PoIIez: opposable (but in the genus Colobue not developed 
at all). 

^ (0«biii: kb« An^ ler &p«,) 

* Por a etrUaog homaa «i«i&pla of ara((9Qllal kbMiie4 ef both Uioffita (iaeludlo^ 
the loa^boid uid gr«4t«r mpltugolu twoM) sm Dr S9qu«in*s Mdounk in 

(ms, P«b. S, f. SM). 

* (Oenopnbsoos: fl.Mil«dap*.) 



f\g. 27. An aduU nivl* VmuJIi w PMbofoK uonk*?; w vftrlM7 oi 
ItbMQi (Ctreo^UMddM) {rom BoroM. (Eom DoBMicD, 8«. s. Ha*. Asak 


<rMciAiHcn 


LKivmo««ltmoid*l 

artrcull^ion 


Pig. 98. Ciuriam, vlth iMndible, of aMaeaeni monk«7 (CvoopitbaddM); doM 
tha abmoa of ad Midil«i7 buJIe; aubatttaUon of froato.aqoMBoaa and (ronto. 
aaxUlaiT for ipbmo.parlalal l^iTtao-attmoidal artioolaUona; noM aJao the 
onmbar of and oompare wilh Pi^. 91 and 38. 
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Cheek pouches: developed in many eases. 

Ischial callosiCes: developed to a high degree. 

Extemal auditory meatus: guarded by an osseous tube formed 
by the lyropanic bone. (C£ Pig. 28.) 

Tail; non-prebeoeile. 

Nnsal eeptum: narrow anteriorly, the nostnis close togethor in 
oonseqticnce. 

Sternum: narrow and rod-Uko. 

Cueciiiiu baa no vermiform appendix. 

This family oowprises tho B»vboone (Papio or CynocophaluH), 
the Macaque# (Muoi^oub), tho Corcopitheci, Somnopithoci, etc, 


IV. Simiidao'. (Of Figs. 20, SO, Sl.) 




OEk?. Ul] 
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fr'onr&'Squ^Tieus 

Arricularfon 



Fif. 83. Omnium, wltii mnndlUt, of o ^oung OorilU (SlralldM): ttia Ant Moth 
«f IM MRuaant Ml bu tpp«imd (ponnunot molv loetb). VoM. In ooatmt to 
FIs. a$, ih« oMSpMUTOlj 1»rin bmla MM. Thom li no oudlWTT bol)a$ Uio 
*odi(o >7 pMMM la Jofifi. bol not m long ai In odalur tb«r« «m fr«&to<Moiu]iouo 
*nd froo(o<inAilllM7 nrtlealMlona. OoaooM rldgM nnd malo nm itlll und«voJop«4. 



Fl^, 88. Onoium. »lthiDandib)«,o{oaiidalt6orlllo(9imlldM): Dotoiboobaooeo 
of on ondltory hullo. th« pmoano* of graU bonp otoaa and <k fronto^^oamoua 
and (ronlo-miLal 110^7 arbouUtioQO (tba lalUr within tho oiblt in plaoa of a iMbryiDO* 
oUimoitlal juooclon). Tha canine wetb am ononnoual? domlopod in Ibe 2^0 mx. 
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DeotfL] formula: Ad in the preceding family, viz.: 

i.|; c. f; pm, i; m, j-32. 

Pollex: opposable. 

Isohial calloeitiee: found in one genua only, viz. Hylobntos 
(the Gibbons). 

External auditory meatus: an osseous tube, as in Family 111. 
(Of. Figs. 32, 33.) 

Tail: not developed externally. 

Inrrapiriirti sulcus 

Cenfrsl euleut 

$uIm* lunari;8 ‘ 


//7( LTvvw N.i' / ) \ 11 

dUm 

FiiHTtoTSjHvsf*, 

(p«»».limb) 

M. L«Mnl Mpeot cf (h« right Mrcbral htmiipbor* of a 70 '\njr Odrtlla 
(SkasileM). TIm elbMic:; nirm mo MUnuaMd hi point e( olio: Iho corobnJ 
nrfMO Is Buob nioro wnTolutsd thui In ths proMifing osfunploo anil roenlii the 
sppMToaco of tbs buBsa oorobniin. Of. with Ingo. tS, M, 3S, 44, and p. 40. 

Nbfiikl septum: aa in Family III. 

Sternum: flat (lati* 0 ternal type). 

Caecum: vermiform appendix present. 

Ob centnle carpi: sometimes united with the os radiale carpi 
to form the scaphoid bone. 

This family includon the Gibbons (Hylobates), Omog^utsfie 
(Simia)’, Chimpanzees and Gorillas (Anthropopithecus nlger and 
gorilla). 

Fa^nily V. Hominidee. 

The msln charaoters conform so exactly to those of the preceding 
family that recapitulation is unneceasary. The Homioidae are 
however distinguished from the Siiniidae hy seven! morphological 
chaiaotehstics of which the following are the most important. 

> fvr the UMftt roTuioa o( thew aaiM, v. in/rc p. ISS, foobiot*. 


TSE P&UUTES 
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Hixllux not oppos&Hs. 

PelTio limbs mnch longer and bulkier than the pectoral 

Cerebral hemispheres enormously developed in bulk a nd in 
the complexity of the conrolutions. 

Many morphological modifications have been induced by the 
assumption of the ereot attitude. 

This iHcnily includes membors of tbe two Human speciee. 

It is a matter fbr discussion whether there should be inter¬ 
polated he tween the Families Simiidae and Hominidae another, 
vis. Pithecanthropidae. Till further remains of Pithecanthropidae 
have come to light this question must remain in abeyance. Some 
authors would rank Pithecanthropus eiwctua with the Simlidee, 
and others again associate this form with the Hominidae. 

In ocaoludiug tbs socoant of the Order Primat«a a fSw words may b» 
added m to the method imrsued in seaigniiig to &Un a place urwag tbo 
Utunmak. It will have alrsady keoii noticed that in the aooount given of the 
Order PriniaUi^ eevoml norphologloal ohuaoten were enumerated. Should 
a ruentcoal be ])rttient«d fhr eanmiustieii with a view to aaeigniug It to ite 
appmpririto order* it would be nseaHury that the mamnial ehould satiefy tbe 
ooiiditiona j;i«t rofbrrod to, before eiicli aeUgsstton could be in reapeot 
of the Order Primate*. But the e»ot number of oonditlot^e ie a matter upon 
whioh no filial deeiaion has been arrlvad at It ia oonooded >'ery generally 
that tba dedsloD abould not depend en a ilngle obaraotw. And bovarer 
doeiiwblo it may aeoRi, to JiDit the number of tcau for the sabe of oonveniance 
aad luoldlty* no hard«and>fk*t rule (aa to the preoise number of U*ta) oan be 
formulated. An example of the proeedure may faoiUtato this explanation. 
We Bi^ for ioetaooe ooiiaider the morphology of a typical Primate mammal 
and eoxuaeiaU a doten oharaotere in whiob it proeeut* the requieite oon* 
fonsation. The oorrespondJog list for the hiuuao body would ebew that 
the aamo eoeditioue were eetisfiod in this aa in the luwoeding oeaa Cloeely 
limilar raeulte would follow the application of tbe test to the varioue 
aoiraale jivet mentioned, and it ia In thie way that the ooneUtutioD of the 
Ordor Primatee he* beeu eflboted. Nevertheleee, ditficult caaoe occur* and 
one of theee hae been eelooted by way of illiuitratioo. Should wo be coofroBted 
by such a form of mammal an Qaleopitbecua volane (whiob waa included 
among the Primatee at an epooh when the single ohamoter of tbe poeteaeion 
of two incisor teeth in each jaw wne regarded aa the eole q\ialif^iug condition), 
we ebouJd see but email reason at first fbr r^ardiug it aa outside the Haute of 
that Order, 

Tbe oomparieou taey be drawn np as fioUona* the eelected ebareotera 
inoludiog nine of the most importaut of tboae already employed (In tbe 
general dlognoeie of tbe Primate^ cf. p. 44 rvpra). 
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This UUft eb«w« ft of poinU of a^rdunoct m beiwftan Oaloc^ 

pithftouB Tol&na ftiui thB typical PriiuM mftmmftl Evidautly tbsn it * 
oertom decree of aftnitf between tbe two forms. But the ch&rftct«n in which 
thoy ue oeutneted are not a smll minority, And ftitbougfa by erteudinj tbe 
list other fMuiee of similsrity may be added, the points of ooutraat beoomo 
rnoro numerous end striking. Above rU, perhapa, the poesessioa of a pats^im 
sugB^ts foMibly some apprcaeh to the Cb^ropten. Yet when tbe comparijon is 
instituted with these (tbe Bats) in doUils, Qaleoiutbeous appesm as an abenanl 
roprosootaUve of tho Order Cheiroptera, just as it has figured as an aiiomaloue 
moinljor of tho Primates. The discovory of yet other ohAmetem in turn 
Huggoetivo of the Insootivora (Uenotyphla) ooinplioatos the eiatter further, 
yot if A olAS«ftoatlf»n must be made, it is necessary to draw lines somswhsce 
or other. In this Instaucs, some ayrterDatlsM have eolvod the problem by 
instituting an independont Order (I>orinoptsia) for Oolooidthemii volans, 
whioh is oompenaated thus for the loss of its elain to the Utle of "Plying 
lamur." 

If it Is dISeuit to prseoribe tbe saaet number of obsraoters co be employed 
in such tests, the qussrion as to thair proosdeoee is equally bard to solve. 
Ac present no geuertj ooneensus of opinion seems to esiet as to tbe order of 
ireiwrtanoe In whioh each clisnwters as those used In tbs foregoing Ubls 
(IK ftO) are to be arrAiiged, It Is submltUd, however, that tho Use ocotaios 
nmio but obamotem of tbe mast valuable kind, no matter bow thdr 
noquonoe may be adjusted. And if the teeth and skeleton appear Coo 
highly placed, let it be remembered that of foesil aoiroals each parM alone 
remain In many insUnoei. Moreover the oraolum even in foseil forms is 
often capable of imjviding Infonastlon as to tho cerebrum itself, if ondo- 
oraitlal ossU oen be prepared. As for the central nsrvoos system in general 
and the brain In parUouJar, their high value in these mssarobes Is so 
widsly Meogolsod new, thst tbs more nsntion of them wiL saCboe in this 
coGseotion^. 

We have thus given a general idea of the poeltion of the 
Hominidae within the Order Primates- Iq order to strengthen 
the argument for assigning to Man this position, a more detailed 
expo«tion of the anatomical charactci* of the Privates seems 
adviaable. For this reason we have selected as examples of ^e 
Order (a) one of the Lemurti, (6) Tamiue epectruro, (c) one of 
the Ceroopithecidae, and (d) one of the Simiidae. The anatomy 
of oach of these will be briefly reviewed (Chapter ivX and 

> For an adalrabls obapisr oo »hs oboioe ei criteria and tbsSr wlatave veloc m 
eridenee, of. Oregory, "Tbe Ordon of Mammals,"ifuZi«»n0/*As AwriesAMwewA 
^ N^u,rai HUury, I9l0. Part tt lotrodueUoo. 
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Arranged in a manner suitable for companeen with deecriptive 
human anatomy, which is here oscluded for lack of space. To 
these descriptions will then be added (Chapter t) detailed accounts 
of the skulls of the most nearly related ihmily to the Heminidae, 
vis. the .Simiidae. The dentition of the same families will also be 
desert bed separately (Chapter vi). 



CHAPTER IV 

OK THE OEKBOAL AKATOHT OF TEE PRIMATES 
I. Lbhusoidba. 

In the chAptfir doftling with the eubdivisioDB of the Order 
Primatee» the chweetere which heve proved of t&zonoraio vAlue 
in diitioguiehiug the Sub-order Lemuroidee were enumereted. 
The following eccount provides e fow edditionel foots descriptive 
of the Anatomy of etich a reproseatetive of the Sub-order, ae for 
exARiplo Lemur mongos (isu fiisous^). 

The selection of a really typical form of Lemur is not altogether 
eesy, owing to the voriebilily in siee end dimeoeions met with 
among these animaU. An enquiry into the general natural history 
of the Lomurt will le»ud quickly to the ccnclueion that the Sob- 
onier (Lemuroidea) incWes examplee of specialization carried 
out in several dirootionj and to very different degrees. In point 
of size, the Lotnurs can shew a range of forms from the rat-like 
Chirogale (or Mouie-Lemur) to the Indhs (relatively a giant type), 
which is comparable to a large terrier. Adaptation to environ¬ 
ment differs t thus we may eontraat tbo more purely arboreal 
forma (which predominate) with others found on rocky and almost 
treeless plwae (Lemur oatta). The length of the tail is another 
very variable feature. Some Lemurs (such as the Oalagoe) can 
progreee in the bipedal foshioa of a Jerboa or Kangaroo, U by 
leaps while the large Indris aesumee and maintaiafl the erect 
attitude without difficulty*. The colour of the furry coat provides 
the meet striking contrasts; in some inatanoes wide variations 
occur within the limits of a single epeciee. There are nocturnal 

> Qt. Fonrkb Uft)or, P. X. S. 1001, Htfeh 19. 

• FlMOort {qwttd by flotewbt) tMerted ibia of Ppc^ilbeooi. 
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Mid dinnjAl groups: omnivowin >md herbivorous forms: some 
types hiboroAte, though these nre exccptionsl The numbera of 
teeth end of tho ciupel bones we not absoJotely constant through¬ 
out tlie Siih-or<Iev. 

But ftlduMgh such diversity of form and habits must not bo 
overlooked, it is still true thAt a large number of Leniuro ugroo m 
cerhuii gononU chanwtere. Such a group may fairly 1)0 callcKi 
typical wul frtvm it tho prosont solution must be mado. It is 
perhup* noteworthy that tho voiy fl«5t "f such vju mbility « of 
itself snggwtivo that thu SubH>rdor proviclos inatejialH from which, 
in the couroo of Kvolution, higher tyjws may bo rcrwcmably 
supposed to havu arisen whether through Natural SoU'ction or 
o^erwiie. At the same time, it U not necessary to Hupposo that 
the ^'true Lemurs’' represent exactly the particular vsristii)S thus 
fcivoured and consequently figuring in the anosstval hisWiy of the 
higher Primates. Indeed the opinion has been expressed (Forsyth- 
M(yor, Standing) that so far from advancing, many of the existing 
lypea have degenerated, from more highlyorgenised aocMtore. 
However this may be, the choice of an example for descriptive 
purposea will fall advisedly on a specimen of the ao-called “true " 
or typical Lomun, which is described in the following paragraphs. 

X Oentral conwkrationt. 

In the morphological study of the Lemiu'a, attention must bo 
directed to the facts <i) that they constitute a relatively primitive 
group of Eutherian mammals, (ii) that they are qutulnipixlal, 
(iii) that they are arboreal and nocturnal in habit, (iv) that they 
are in diet usually insectivorous or omnivorous. It is probable 
that in reference to th»e oonsiderations will be found the ioter- 
preution of all their ealient structural characters. These will 
be found arranged in sequence either according to tho vwioue 
anatomical systems described, or in certain instances with refer¬ 
ence to regions of the body. 

II SystmaUc dssenpHon, 

A. External characters The commonest type of L«mur 
resemblee in sise a cat, and, as in that animal, the tail is Jong 
(Fig, I7). To its relatively small else and also to its nocturnal 
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habite are attributable the thick felfc-Iike or woolly ooveiiug* of 
hair distributed over tbe body and the tail The latter ie oot 
prehensile iu the strict scirse of that term» but nevertbelees it can 
be twined rouod a bough to support the animal; it also plays an 
importaot part in balancing the animal during its arboreal move- 
msnts. The nostrils are directed forwards as well as outwards, 
and the space between them is narrow (os compared with its width 
in Tarsi us). The elongated snout and lower jaw are distinctive, 
as are the very large eyes with their oirenUr pupils The external 
ears are also large and capable of much movemant The pre^ 
minenco of oyes and oars w in accor<l with the nocturnal mode 
of life. The fore and bind limbs are of nearly equal length 
(a primitive and quadrupedal character), while the hands and feet 
are evidently and specially adapted to the prehensile functions so 
necessary to an arboreal animal. 

B. The Hair. The peculiar (woolly) character of the hair in 
Lemurs render* difficult a definite separation of the several hair- 
tracts in adult examples. In miniature and feetal speoitnenB, the 
mode of distribution of the hair is more clearly ebown. It hae 
been deacribed with great precision by Professor Sohwalbe''. In 
general it appears that in several noteworthy points the Lemurs 
present a modified form of the condition OMumed to be most 
primitive, vit that oharacteriiod by the uniform flow of the hair* 
from the tip of the nose backwai^ to the end of tbe tail. In 
regard to details, tbe groups of vibriesae (emus-hairs) fint require 
notice. In the Lemurs, these haire are arranged in five groups. 
Of these, four aro fecial, and according to their situation are 
distinguished respectively a* the supra*orbital, naeo-labial, zygo* 
roatic and mental aeriea, They are dietinguished further not 
only by their length and rigidity, but also by a tendency to 
implantation in definite and circumecribed eminences or pads (one 
for each group). These pads are often more darkly pigmented 
than tho surrounding skin. [Tbe auimental group of vibrissas 

1 SpacUaeu of Lemur p«Mdd the viotcr of is lb« opea eir oqm 

OAmbtijge, wliboot ihowleg nj untoward •Ooote of climate. 

> ihier Aie Rkhiutig dgr Haare bei dm Baib^fen, Sooderabdroek an* VoalBlfOW 
Reitt In /aftm XSOS—1906, Saod jv. 1910, from wbicb publiealtoa 

FIs** aotbor'a permiwlOD. 


o. M. 
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found in certain rodents and inaectivores, is said to be wholly 
uorenrssentod among the Loroom] Tho fifth group of vibnasse 
is OP tho foreann and near to it a cutaneous calloeity may be seen 

iasomo variofries‘. i j v » 

Tho oye-lashcs arise not from tho margin of the eyoha but 

fi'oni its external Asi>cct. ^ 

n'gnnls tho genoral hair-covefing‘ tho direction of tho 


• Wivnd KolWn unrl Cl. fiutUTf. J«n. 9, IfiW, p. 8W 

« Th*MnMi«ni«nl ot tixa Imlr lriMiw (n iU iiaunniiiU HAiwff*Uy, wd putloolAfly 

l. iho Prlm.w-, nn 6xlen.JtD llwnlim. To tlio Viluaiaf. rngm^lr by 

SobwAlh* on Uio htmm {of. rofUiclo p. M) mw-t I* ivOdud a H«b«i|Uont anti 

m. « m.no«n>pl, «. Ui. A„U,rop»l.l« l-y !; 

lull WblioewpHy l> iwo^Mo.1 (Heltwulta, 1918, • OwaioHlelm.TiJ?‘’«H>«ir®Uiaoa 
AflODJimbryonW," SlmlU» ifhcr LiltiforunjO, 

A n© W.lo of tl’t* work l k tlio pwrtWaHon of tlic »whor'« vlowx «i»lUa a*"**'^! 

•igolfloMioo cf tho ttmrf..d vAvlMloni in ibo doUU. of 

thsir dlwollon and dlitflbullon, TbU anLjMl IiM b«ti oMdiod (tl» by Uf Kia., 
irbo iB 190B puWliJi«l an ©f hli work {Tha itmUen of IMri^ 

and Man, 1909). Uo* aulhon i>em In Msumlnc tUi tttaImM of a priinlU^ typ« 
of dliWboUwj, euoh u tUt doMribod abor# (p. M) In wblob Uw bolr II dlr«Uu 
onliormly b«k*Kdi loraalo.oaodnlly) fro* tb* neio le tb« uH. Tb!« primitiw 
tfid ilmplt dlisributlon !in undotgew m«y mothSeUloiw in dl«wt onitoali. 
Dr Kidd Invoko* ibi InHuino* of ^ numbor of laeeliaolflsl caowe, taoh u tbo MtJon 
of «vlW fof. tU# BloUi), M bjkblttinl M(.uinpUon of MrWn aUlwaiH, or ropoUtlOT 
of moMnwntt, »nd BiuUly tho toltUlMi to poUtto oallod ^'fliod" m roftar* tho 
MUon of »obiMont mu.«V*. To oomplol* U-Ik It le n.ow«r, ^rU-tr to 

wotuUtc » powly Umawklivn unn»mlislon of taqMlni olmmotow. IrofoMw 
BTawAlN. m rojoaine tbM* vlo«, lay* •im* on thr« «plbJ fwloB. «»«counUl|)o 
for Ibo majority of Iho ob»ry»l ylwnoman*. Tbw rttorano* It. mndo to (I ^ 
Mcumnoa of fl«IOM {FfUanson) a. at tho tliroat, o)bo* or lm«, wli.n thi halri 
OB allbar ilda of tho a««U *111 pow In Uto llnoa of la«l roalalanoa and prodaco 
aoDftMQtntiy dlvaWMO from oi oonvarganoa lowwda a point. Ag^n (H) * ^ 

lapraMloD of tb. akin, la oonfonalty with tba powibof tha ' J* 

fallowad bv ao analoBOU* ra.affnngoBiant of tba prlttWve ttaola. Finally, (llil tbi 
moda of InoraaM Jo tha aurtaoa araa of tba akin, and of lha apldomla io partloolae, 
U aviaantlj not unlfom all otit tba body. Profoawt Sohwalbo aha** by an 
MCioua modal that If aooh ImenUeity U grantod, tba produollon of haU traolnta 
Sr^lM dltaollona 1* a naoaaaary ooaaaqoanoa. (Tbla part of Prrfaaaor Sohwalba a 
Doallloo la not onUk* ’'^•w atpraaud orIgksaDy by Voigt) 

fntmer fiobwalba th« tbro** haak tbo bMla of an iatarprattUoa of hair 
?orU(M. aBlrala, ato. upon tha pbanomana of po*th, wbaraby loldlog and olhac 
lmeul«ltlaa of aurfaw ve produoad. Many faoton aotar Into thaaa pbanoman^ 
auob aa tha moda of HI* and ooaaaqoaot aodlfioaUooa in tha daWla of tocm. At 
tiDli noSnt tbare aaawa to ba an approaob to tba poaiUon adoptad by Dr Kidd. Tat 
tha latltt, ■* *• bara ea«. poatnialm oaujaa aoUng diraoUy from irtlhout. *haraaa 
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hain on the head may l>e noted first In the Lemurs, the hairs 
are directed from the brows baokwarda (cramO'Caudally); but they 
encounter an opposing stream just before they buTe attained the 
region al>07e the top of the ear (Fig. 35), This opposiog stream 
ascends from twin centres (Fig. 36) placed symmetrically on each 
side of the nape of the neck. 

A spiral centre of dutpersion on each side of the abdomen is 
another characteristic feature of the Lem urine hair. At the elbow 
(Fig. S7), the convergence of hairs from the arm and foroAnn 
respectively is a oharnctor common to the Lemurs and many other 
mammals, including Man himself. 

Specimens of lemurs' in the Cambridge Anatomical Oolloetico 
shew hairs distributed on the back (dorsal surface) of each fingor 
and toe; in the pollex and holhix the distal phalanx is not thus 
covered: the hairs on the other digits extend to the naiU. 

In conclueioD, it may be remarked that the hairs arc commonly 
implanted in groups consisting of niois than throe hairs*. This 
arrangement is of interest hi rulalion te that of the hairs in 
certain ecale^eovered animals, supposed to indioatu the descent of 
mammals from 8cale*clad aneeston. 

C. The skin (in specimens doubtfully rufsrred to L. mengoz) 
is of a dull slatO'grey colour where exposed os near the nose, nod 
en the hands and fsut. 

PmfMMr ftppaaJs U> tba dotaili of motoulsr div«lopmonl, or 10 nrfotleBi 

IB thi proporUOQS of dkffBmi pwlBi vUiob biv «b]/ iadirootl; oflKMd b? th» 
BxtoccaJ ■iiflgMtoS ikbovB. And loob UidlTool InSuenM ii bus L«ld lo b* 
son probabl* (bM kb* lUtomMJTA In pbtUmIm, It !• tbousht MiBt ProftMor 
fj«hv*lb6 ii MpML&U; htlpfcl «U«n bo oBlJa eUuotlon to (b« sombbU; for oob* 
•idirkpK Uii ptmIm form of lorfM* to b« prevldod vltb <v balrr TbU 

upBCI of tbe proUBm will fell within th« previnc* of s gBomoMeal suoh 

M bu twwi Bpplitd to Ui« ODtonBBUt luifiWBB o( palms rad ioIm Vf Kolowof 
rad PraJeuI ixsr. 1906). TbMB ratbon polot oat tbs 

stlatBQC* of csrtalB nratral points ” in bo; arsa of sIrin vbloU Is ItBbU to obsoja 
In its surlocB fem. Puriog soob obrasw, tbs nontrol points ssospo Uia sSscti of 
tonslon or prwon no cMS Siily fslt br otbsr pobts on tbs rorfsns. It mar ts 
tbo eas« tbat laob pobts sro soltAblo (or tb« bAb-bolb«, rad tbal tbs grouping Of 
tbs bsln Is dsMnnlssd br tbab rsIsUvs positions (*. b ooooooUoo with 
bslr.tncto). 

» Tbs sp«^ is undstSRBinsd, bat is probably L. nongos. 

» a. U«i]srs, JaJirlfueh. Brad xii. 1894. 
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Epidermic ecalea (poasibly sigDificant of a reptilian anceatcy) 
are said by Reb {JtnauGht ZeiUchHft, 1895, p. 190) to occur oil 
the palmar and plantar aurfacee of the extremities, and also on a 
remarkable callosity or pad near the wrist. This view (as to the 
significance of the scales) is not shared by Klaatsch (Reh, op. cU. 
p. 188) and Weber (Dib SdAigothioro. 1904. p. 29) presumably 
considore the analogy incorrect. 

The nails (if the claw on the second too be excepted) are flat, 
this character being especially remarkable in the nail of the hallux 
(or great toe). The ends of the nails are usually truncated in a 
very definite way; in some cases the margin tapers to a point, in 
others it is cresooatic but with the convexity of the curve directed 
towards the root of the nail. 

D. The Hands and Feet. The skin of the palmar (voUr) 
and plantar aspects is of a dull greyish tint in the spedmene 
meDticnsd above (cf. C). The character of the exposed surface® 
demands a somewhat detailed description. In preparing an 
account I have consulted the works of Kidd*. Whipple’, and above 
all the unrivalled rosearchos of Schlapnhaufen'. My poteonal 
observations are given in the sequel The surlhces ia question 
aru uneven, as in the miyority of mammals For the epidermis ie 
raised in the form cf pads (" Ballen of German authwe); and of 
those, five (at tbe finger lipa) are “apical," four (situated at the 
interdigital clefts) are “ interdigiUl ” while there is a single 
(“hypothenar proximal”) pad nearer the wnst (Fig» 86)- It 
appeare that the Lemurine type thus presents all save one cf the 
series held by Whipple to be characteristic of the raammahan 
chiridium. The missing, or thenar proximal pad may be cootmuoue 
with the firet interdigitil elevation^. 

In addition to the pads, small nodular elevations of the sur&oe 
aro abundant (Fig 38). 

‘ Kidd, JTu SmHof To\ickin J/anmai*4nd BM*. 1907. 

« mtppl*, "Tbs MammaUw Ohlridlnm,” «W. ZtiUihnfiJUr 
AiUhropologU. Band vn. 1904. .... • . ^ 

• SablsfllobaolM, (aj " Dm HimtIiiiKo Qjtxta." W. UoryholosUe^ 

BMid xtsm. 190C. (6) *' Zur Moppbelogis dtr Plaa»ft,“ stc. Ztiuehri/i /Or Elftms 

Tbe wbamsol ths primlttvB pad* sw »b the (Mh» o* Uso li elishtly more 
coTOplBx. Oi. Bsttloe and sIm Scbk^ohwlan, 19M, p. 869. 



Pl|. Ltaur Don^. P^pUlu; of kb* bkcd, 
ft ro^a«a Ic kb« Oftmbri^ Anftcom; 5c£ool.) 

Pis. Sfi. Leraor mon^o** PMUJftr; ridfo* of tba foot 
ft ip«da*& Ifi Qm Oftoibnds* Anftiomj Bohool.) 


(SohomftHo. Prois 
(SoboDAtio. FroD 


ktt«r ffiAy be taken as indicaCive of the acceasion of a high d^ree 
r the taeliila sense, and tbey confer this function on the varioits 
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eminences, which maio in their origin to have developed rather in 
relation to the rapid movemente of a quadrupedal anitnaU. 

The papillary ridges in the Lemurs are said by Schlagiahaufen 
to arise through the coaleecence of minute omincncoB At one period 
isolated from each other. Indeed a eurvey of tho leinurine " planta ” 
will suggest (Fig. 89) such an origin at once. But the " islands" 
thus described have a further dofinito character, sincu they them- 
selves are marked by the orifices of HovenU ducta (of awcAt-gLmds) 
Arranged moro or less regularly in a circle. I'his feature, together 
with others of an hietological nature, justifios their distinction os 
"insulae lenticolares” from another variety in which but one 
orifioe and duet ais present. Tho latter are called " insulae 
priraariae" (Schlaginhau&n). It is noteworthy that the papillary 
ridges of the Lemurs are derived from such lenticular islands, 
whereas in the closely-allied Lorisinae (the so-called Slow-Lemurs) 
and In Man himself, the ourresponding rCU Is played hy iosulee 
primariae. The papillary ridges thus oonetituted trevereo the 
soveml pads and also the larger nodules of the lomurine palm and 
•ole. There they give rise to certain patterns (figunw tactiles) 
(Piga 88 and 89), which may now be described briefly. 

On the vola (palm), the ridges tend to tho profluctum of tho 
appearances of conoontric circlca or inosculating loops. These 
are arranged on tho proximal and intenligitol pads, and in the 
centre of the vola the linos tend to run transversely Aoroas the long 
axis of the hand. The finger tips or apical pads are marked by loops 
(sinus primarii) which are widely open (long lineoe comrnunican We). 
They enclose many longitudinal ridges (fasciculi contrales) and are 
found on the digital apex and even on the dowal aspect as for as 
the edgo of the nail. 

The skin over the phalangee is nodulated end irregular. A 
few paired nodules bearing papillary ridgea sre seen here on each 
finger save the second. The ridges converge distally to the axial 
line of the digit 

On the planta (sole of the foot) the papillary ridges on the 

' Tbti vi9w, Vi2. tbM th« tbJim of pftplIlMr ri^sai roridM la tb^ em. 

ploymeDt AA MOiA-orgiAA of (ouob, doM &ot D9c«MAriJy oxolodc tb* om« meolucio^ 
Qmj ma; po«M«s, la nudoring lootbold or band-hold mors firm And 1 m« 
llSel 7 to slip. 
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proximal and interdigital pads appear as diver^t and spirally 
curved lines. These are ho we ver i*©) ated in a defini Ce way. as shewn 
in Fig. 40 wboro the aoheme of a seri^ of loops (olneed dUtally) is 
revealed. The presenco of four fri-rodu (Fig. 40, Ty — Tt) shouH 
be noticed. The loops are of course interrupted by the a<Mlular 
chskiaoter of the central portions of the plants, but on these 



?lg. 40. deb9ma oi tb* puillary ridge# of the fool o( a Lenar. (Alter 
SoUeglabeufen, of~ sU.) are the tri*ndil oieatJooedin the text. 

nodules lines in the appropriate direction can be detected with 
a lens. The apical pads are marked similarly to those of the 
hand, but that of the hallux is unusually large, and it is caly 
here that the summits of the loops (sinus) are seen strictly on the 
plantar aspect. The phalangeal aspects bear nodules, and some of 
these are grooved in the case of each digit save the first i thus 
a slight differenoe is noticed between the buid and the foot. 





CSAP. IV] TBB GENERAL ANATOMY OF THE IBMOBOIDBA ‘0 

A general survey of tie palmar and plantar aurfacee leads 
to the coacluflion that the Lemurs represent a et^ in the 
arolution of a more highly*developed type, In the latter the 
surfaces in question are more completely covered by epidermis 
marked with continuous iigurae taotiloa Yet the Lemurs them¬ 
selves are relatively elevated in comparison with most of the 
Eutherian mammals other than the Primates. We may regard 
the extent and moulding of the surfticoa thus modified aa indices 
of progreBsivs epecialisatiou in the employment and interpre¬ 
tation of tactile stimuli. The peyohological significanco of these 
morphological characton is thus soon to enhance their value in 
olucidatifig the bioiogioal rolatiens of tho several representatives 
of the Primates in which they arc hers described. 

E The Skeleton. The skull (Fig. 41) is elongjitod, the brain- 
case being somewhat finttonwl, and the fhoial bones projoot as 


Ethmoid 6m 



Fix, 41 Onaliurii «lib xwndiSk, of Lenar vnriusj noM (b« audllot? baUs, 
tbi futioalAtten d parloM Md aURphonokd boQM, Oio h6\ti ottenUoa of tho JMhy- 
tt»I bono (of. Fla 91). tbi ortlouJuion of tiio fronbU booosnd maxllls boblsd tho 
loolinmal bODO, tho omoll forward yrojoetloa of tbo orbiM pUto of tbo otiiaoid 
boM tho oumbot of taotb, tbo RnKli skoo of Qio aypor and Uio imM preiootkoa Of 
tbo lowor Inoioor tootU. In tbo mAndiblo, Ibo oanlno.llko tooth li o pn^moJor bv 
pooktioo. oad tho esnlno tooth U InoliUforra. 

a snout, at tbe extremity of which is the aperture of the nose. 
On the inner orbital wall, the frontal and maxillary bones join 
along a suture for a distanoo of about 5 mm., and thus widely 
sepamte the othmoid from the lachrymal bone. The infraorbital 
nerve is provided with a groove not covered in to form a canal 
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In 6he tempoml the Aliaphoncid joins the pariotal bone, 
AQd thus the frontrJ end temporal boooe are sepamt^^d. 

On the inferior aapoct of the skull, the palate is ween to be 
much elongated: the glenoid fbasa ib ko shallow sji hardly to 
merit that do8cripth>n; there ia a well-devclopctl p<»<t-glonoiti 
tubercle, an<l immediately buhind thiH, a largo fumnien tmiiainite 
tho priinitivo jugular vein 11*01 n Cho endocranial cjvvity. The 
external andit^iry meatus is Hholltiw; it Is foiineH by an 
" entotyuipnnio" oleniont' oxpatvlod in tho tbnn of a bulla, 
endowing tho tympmic ring: the latter may bo overlooked \mlees 
carehilly xought. The entmnee to tho carotid caiiuI ia in th<’ 
poetorior wall of the auditory bulU, close to tho inudiAl aide of tho 
stylcKmast<dd Ibramen. 

The Buturea between the prs- and poet-aphonoids, and between 
the Utter an<l the boMi-occipital bone u well os Che metopio 
(interfroQtal) suture, persist in adult life. 

Meet of tho foregoing chorooters may be regarded ns ex¬ 
emplifying conditions of the kind termed "primitive"; upon 
such details of ovidenoe the decision oe to the position of the 
Lemurs must Anally rest. On tbo other hand, the presence of 
e post'orbitol bar (between the orbital cavity and the temporal 
fossa) marks an jidvnncs on conditionH otherwise primitive, 
Again, the position of the entrance oHAqo of the nasal duct on tho 
facial surioM (outside the orbit) might appear to be >\ lowly 
character: yet it is regarded by some (ex. gr. Forsyth Major) ns 
a condition of specialisation, determined by the enUrgiement of 
the orbital c&vity and lachiymal bone, in relation nuct\irnal 
babita 

Tbe upper median incisor teeth ore separated by a wide interval, 
and ore two in number in each jaw on each ride of tho skull. On 
each side (above and below) is one esnino tooth. The lower canine 
is BO modiAed ss to resemble on incisor, end the Arst lower 
premolar resembles a canine tooth. The position of the latter 
with regard to the upper canine tooth shews however that it 
is really a premolar, for it is poeterior to the upper canine, 
whereas the true lower canine always comes in &oat of the upper 


Of. FoTtflh Usjot, Ptm. Zcoi. jSm. 1699, cod ]?(unp<a, Uorph. Jaftrb. 1006. 
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tooth of thAt name when the jaw is closed. (This view is not 
univewally adopted: see Forsyth Major, Geological Magtmnc, 
1900.) There are three premolar and three molar toethi of the 
latter, those in the upper jaw hear usually three cuape (though 
two subsidiary cusps aro often developed from the cingulum), 
and cousec|Uontly suggest the tri-tuburoular type. (For fuller 
details, cf. Chapter vi.) 

Vertebral Column. Thu vertobrao usually numbur fifty^six, 
vis. oervioal 7, thoracic 12, lumbar 7, Kocral S, caudal 27. The 
spinous process of the second cervical vertebra is voiy large; it 
quite oveishadows the other cervical spines, and oftbrs some 
resemblance to the corresponding part in the Dog. 

Other resemblanoeB to the same type of mammal may be 
observed in the thoracic region, where the tenth vertubra of 
that series is "anticlinal'' (« in some Doge); in th« lumbar 
region, via. in the number of vertebrou (7); in the presence of 
''anapophyses" (found also in the Orcopithsddoe); and lastly in 
the curvature of tho vertebral column iw a whole. Such features 
may be termed ^ primitive "; probably they own a direct relation 
to tho quadrupedal mode of locomotion : judging from the highest 
Apes and Man, they seem to be incompatible with the complete 
attainment of the erect attitude. 

Tbs etemum is rod-like, consisting of five large stemebrae " 
in series, and one small oseiBed element between these and the 
elongated metaetornal portion: eight ribKcartilages articulate with 
the sternum on each sida 

The clavicle is relatively largo and indicates the eharooteristic 
freedom of ths upper limbs. The scapula is obliquely elongated 
and its coracoid process is slender, but hUdform. 

The humerus has a slrdght shaft, the outer Up of the 
bicipital groove being very promineTit (probably the deltoid 
emineoce is fused with it), while the loner Up is absent. At 
the lower end of the bone, the lateral supracondyUr ridge is very 
prominent, Che radial and coronoid fbseae are clearly demarcated 
(as in Man) and an entepicondylor foramen is present. 

The olecranon process of the ulna is relatively slender: at 
the lower end of ths some bone, there appears to be an ossicle 
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(7 oBsiculum T^daalii) above the piaifi)rm carpal booe, as in Hylo* 
batee. 

Jn the carpufi (he os centrale rolains ita origioal indopandccee: 
of the remaiAiog booce, tho iDetacarpale and proximal phalanges 
are of equal length, the intermediate phnlangea almost equal to 
them, while the terminal phalanges arc very short. Tho form 
of the phalanges i# of importanoo in regard to (ho anoentry of tho 
X^omiira. It is urged against the view that they are derived 
fwm the Condylarthra (of. Earlo, NatM'ai Smucp. May, 181)7). 

The 08 »i inuominata are elongated antero-postcriorly, ae. in 
the opposite direction to that in which their charaoteHatic width 
ie shewn in Man. Tho iliac bonce are long and narrow: the 
pelvio brim (true pelvis) is nearly circular, thus eontiHSting with 
many lower mammalian forms and approximating to the human 
type. The symphyaie barely extends boyond the pubic bonos, 
and the tubera Is^ii are smaller and less everted than in the 
lower Antbropoidoa. The thyroid foramen is of great size. 

The fhmur hea a slender rectilinear shaft', a small globular 
head, and a short stout nock; a third trochanter may occur. 
At this leva! the shaft is "platymsrio” with antero-posterior 
flattening, while at ite lower end, the buna appears ns though 
transversely cotnpressecl, when oompared with tho human femur. 
The patella is also narrow, but the general ounformation of the 
kneejeint suggests a wide range of movement. There is a 
sesamoid bone, which often remains attached to the femur, in Che 
outer head of the gastrocnemius muscle. The tibia is strongly 
platycnemic*, and at the ankle the Cibial malleolus is more 
elongated and larger than that on the fibula. The tarsus is 
fiat, and the heel (os calcU) is prominent; the os calcis is elongated 
in some varietiee (ex. gr. Oalago) but not in Lemur (of 
Tarsius). The first metatarsal bons boors so large a tubercle 

• In fih« 0 iaBt •xUnot L«miu* knova u Mtgalads^t madssiwarlancli sod 
M. injigoii, thor* U a onrloiu flalUnS&s Kb» iboft, imc in both Ih* huntrci 
rad (tttur. M Ihoush prwara hi4 boM applied In th* uftttal dlr«etioo. Tha 
spMlnaai In Ui* «o]1«0Uom at 8 . Krail&ston rad VIwas prMont thoM «haAot«n. 

* Tb« Ublol aaKraioe to wblob tbl* opprarraes It dna, eppran mo«t morkadlj 

1q Leeavi, each m vhieb have adopted % eoltator; mode ef progrewloD. 

TbU hae been pgloied ont b; M. Valloii in an ndmlnJiU memoir (8un. de to Sm. 
a*S«Ub. i4 Psrw, ISIS, S^, p. sei). 
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for the M. peroneus loogaa as to suggest that this muscle acts 
here as an adductor of the hallua, thus strengtheoing the grasping 
power of the foot. The hallux is long, and dietinctlj stouter 
than the other digits. The terminal phalanges of all the digits 
are verj small in comparison with those situated more proxxmally: 
the terminal phalanx of the second digit is tapering and spine- 
like, and thus corresponds to the peculiar shape of nail which it 
hears. 

F. Muscular System’. L. Tho suboutanooue musculature. 
This system of muscles is well developed about the head and neck, 
as shewn in the accompanying sketch of a dissection (Fig. 42). 

Several divisions of the fhcial musculature oan be recogniax]; 
and below the mandible, the cutaneous musculature is divisible 
into a superficial (platysma) stratum and a deeper sheet oorre- 
sponding to the M. sphinoter colli (of Bugs, quoted by Wiodersheim: 

^Man. p 10(J), Fig. 42. 

The dorM'humoral sheet is also well developed. 

2. Of the subinenUl musclos, the digaetric is perhaps the 
most notewmthy. In appooronoo it rosembliM the correepanding 
muade in some of the M<\rsupiaUa (Mucropus). The distinction 
of an anterior and a posterior belly is barely perceptible. A 
continuous musoular band extends fVom the occipital bone 
forwards, Co be attached to the deep surface of the body of the 
mandible just in front of the foremost fibres of the m&eester 
muscle (the letter curvos inwards round tho lower margio of 
the jaw). The stylohyoid muscle crosses the dlgsatrio super* 
fieially. Near this place, the digastric has a toodinoas strip 

' Tba muM]«e an gmpAd ia eight diTlileoi beeriog eeriaiA reUtiens to (be 
hmoUujJ ebeneierUUcs end edeptAlionn of the aaimal. These dlHsloss are 
defloed brledr aa followa: 

1. Tba outuaoaa mueoelaton. Mpeoiall? tba *' moeolse of aipraaeien ‘ 

3. The BubineDla] mowltai aapeoial); the K. d{^«triaoa 

S. Uuttlae uaed in Ulaoelog the head or io motiag that part. 

4. tfuMukture of (h« eboolder. aa related to arbonal life and the oorraepoad- 

ing mode ot prograealon. 

0 , Kuaclas of the arm and fomrm to raJaCion to preheneioo. 

5. Uceclee of tba digita of the hud. 

7. The dlaphragio. 

a. Hueclee of the pehia and lower limb, io rolaUos to the erect aUitoda. 
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along ite uppar margin. A tendinous strand is seen among 
the fibres of insertion ^ 

3. Tbe sCernoinostoid muscle has thin ribbon*Uke sternal 
and elnvicnlor huada Those stand in contrast to their massive 
couutci’ports ia Man, and seem to subserve another function, 
probably in relation to the difference in attitude. The Xlth 
cranial nerve pierces the muscle, which is a wide sheet nuar its 
ocoipitt\l insertion. It blonds with the M. trapezius, and oven 


M.Bu«r»b.*ua 



Ftf. 49. Outafleoaa raoMulAbure oi tbe h«vd e( Tamar monsM to ihow Roms 
o( Bi«r« dRflniuoonitUuanto «f tho muMolar »U«to. (From a apMlmon In IhQ 
Osabndf* Aiuvtoia)’ 

encroaches on the lig&mentum nuehae. The M. traposiiis thus 
fails to obtain an attachment to the occiput, unices this be 
represented by the occipito-eoapular slip of muscle seen on the 
aur&ce of the M. trapoziua The latter is reinforced by an 
extensive "rhomboid" sheet on its deep aspect. 

4 The shoulder*muscle8 include the poworful M. deltoideus, 
which arises ii?om the whole length of the scapular spine (lower 
maigin), and at its insertion shares the external lip of the bicipital 
groove with the M. pectoralis major. The latter muscle has no 

I For fih* form ol tbe M. dJgestriou io MAoropoe, etc,, of. Toldl, 4er k. k. 
Akid. 4*r IPiMm. tv Wiioi, Bead esvo. Abt. m. Meth. Net. El, ISM. 
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"clavicular” compooent. The M. pectoralis oiinor is attached 
partly to the aponeurosis of the M. obliquus extemus abdominia 
Yet on the whole, suggestiocs are afforded to the effect that 
these shoiilder-muscles are lose highly developed tlum in the 
more purely arboreal Simiidao. 

The M. latissimiis dorai has no bcapuLw area of origin; nor 
does it blood with the M. toroa ixu^jor. 

The H. dorai'Cpiti'ooliluaru uriscci, nut fruni the tun don of 
the M. latisainiUH clurei, but by two "KciuIh/’ une cuveh iiKp<«et 
of the fascial ahonth of that iuuhoIc. The heads blend to ftirin 
a mneole tiaouablo bulow to the ulooranun, and thonc<i furwtmla 
to the doep Huscia over thu intornal opiooodylu and furoarm. 

0. The M. bicepa braehii is provided with a lacortua fihnaiua 
of remarkable fovoi, for a bundle of inusctilar hbros loaves tho 
muscular part of tho M. biceps tu be inserted into the ftweia 
over the M. primutor mdii teros. Tho M. curacu'Un^hialia ’ia 
double, part pwing dorsally to tho toiulnn of tho M. latiesiiuus 
dorsi to bo attached bi tho humoral Mhidt in that rugion, Tho 
remiuoing part ri*pi‘i*HOtib< thu muHcU> oa kouii in Man wwu that 
it extends numly Ut tho intornid cpicondylo of tho huiiiorus. 
This inusekt appeara thuroforo as a mure in\poi’bknt clou ion t in 
tho mn nf tlio Lomnr. 

6. In the foi«ann, tho M. hexor lutigue polliois ia in tho 
primitive condition of union with tho doop flexor iiiuvclo of tho 
other digits. Moreover it rocoivea a bugo cuntribution from 
the more suporHoial part of tho M. flexor sublicnis digituruiii, and 
thus from tho internal opicoadylo of tho hu morns. 

The pollex is huniKhc<I with two oxtenaor muacivs. vis. for the 
metacarpal bone (M. abductor longus), and fur th<* teniunal phalanx, 
the M. extensor polliois brevis being undovelopod. Tho annular 
ligaroeots at the wrist aeom to bo very sti^ong in comparison with 
these struoturcs m Moo. 

7. Tho Diaphragm is a thin sheet where it arisee from the 
ribs, and its crura ai’c mther more distinct h'om tho coetal portion 
than in Man. This oontrest may well bo explained in the light 
thrown on the relation of the Diaphragm to the habitual attitude 
and the mode of life of the animal (cf. Dr Wood-Joncs, J. A. P., 
April, 1913). 


80 THE osneral anatomy os the lsmuboibba [sect, a 

8. The muscles of the lower limb Attract particular notice 
on account of the modifications inducjed in their human repre- 
eentativea owing to the assumption of the erect attitude. 

In the Lemur, the M. gluteus maximue appoara definitely os a 
sheet srisiDg from (a) the postcriur superior apine of the ilium, 
(d) the fascia over the back and lower end uf the sacrum, (o) on 
aponeurosis over the caudal vertebrae, and (d) from iho tnmsvcrse 
proce«es of two caudal vertebroo, thiN (d) being the thickest part. 
It is inserted into the fbmoral shaft. Tlinugh rxUuwivo in origin, 
the muRoIe is novurtheluw tv more shoot Atitoi^iurly to it, a Hocond 
sheot-Uke tuusole aiisos fi‘i>m the iliae cn»st os fiu* pw the anterior 
superior spine and is attache] close to the M. gluUms inaxitnun m 
the femur. This inuy well ruprosont the original 5>nri ipf the 
human M. tonsor fhjcias fbmoris. 

The U. biceps femoris hss no short ” or femoral head. It 
arises (with the M. semitendinosue) from the tuber Isohii, an<l 
is ineertod, not into tbs fibuls» but into the fascia of the log, 
some of itt fibres bsing traceable almost as far as the sxtomal 
(fibular) rosUcolua at the ankle. The hf. tenuiseimut, repre¬ 
sentative (in certain mammals) of the short heed of the U. bioeps, 
has not been recognised in the Lemurs'. 

The M. arlductor "brevis'' is longer and larger than the 
M. adductor "longue,” The M. gracilis blends bolcw with the 
oord-bks U. somitondinosiis (os in Tarsiut, v. 

A curious musoular strip winds spimlly round the cftpsulo 
of the bip^joint. In position, It corresponds to the lower limb 
of the human iliofemoral ligamentous band. 

The chief features of the M. qusdrioeps extensor cruris are 
(1) the enormous size of tbo M. vastus lateralis (which runs up to 
the trochanter as teriorly as well as laterally), and (2) the connecting 
slip between this muscle and the M. rectus femoris. These 
conditions ore snccaintered again in Tarsius (v. 

Of the muscles below the knee'joint, we may note that the 
M. tibialis antious is of very great rise, and that the H. tibialis 
posticus has no Ubial attachment (e. infi-a Flatycoemia), In 
r.hift reapect it resembles the M. soleus which likewise contains 
no tibial fibres, and in this respect presents the primitive form 

> Cr. ElftabQb, Bkodm. 1903. p. ttS, 
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uf thU miiwlc. Thu M. plautAria is largo ood distinct. Its tendon 
is remarkable for exteoding beneath and beyond the os ealcis, 
whore it widene out fw the plantar fasciix Tho latter stracture 
and the adjacent mueclee of tho foot oro so important as illuatra- 
tiona of tho ntrangomenta in the prohozuilo fona of that organ, 
that a aomowhat dotauled dcaoiiption sooina ailmUsiblo (Fig. 4»S). 

(i) Tho plantar hu^cia, directly centiniioiis iu* olruady statud 
with tho tundon of the M. planUiriM, hc'QoiriOH wider ae it is traced 
difitaUy, and then gives off the <luitmct apononrotic band t(» the 
hallux (oh dcMcribod by Lnth, Koirstipvtidei/tl/luU <Ur DsuiMfim 
Anthropolo^ch4n GwlUoha/t, XXX vni. 1007). imi liiodly am- 
tributes fabler offiihooCs io tho luioaining cligita. The M. 
abductor ballucia racoivet some miisclo fibres from its tibial 
margin and "deep" aspect. Tho M. abductor minimi <]igiti, 
arising from tho oe calcis, contributes a muwulnr fcMioulus to 
tho mmo "deep” aspect of the plimtar hucia. Tho narrownesH 
of the fascia and its strong cfTshoet to the hallux arc aonKidero<l to 
stand in direct relation to tho predominantly prehensile function of 
tho foot (Loth). 

(ii) The M. flexor brevis digitorum podia ariwy* in tw«t ways, 
vis. 

(а) From the (loop iispect of the fusoia phuitfirlK: this portion 
sends a peiferatc<I ” tendon to the ssoond digit. 

(б) The second and chief origin is taken from tho Ccn<len 
of the M. floxm* digitorum longos (or floxor tibiullK). This part 
contributes tho perforated tendons to the third, fourth and fifth 
digits, hlcrve fibres c<»mo fb^m the medial plantar nurvo'trunk, 
though in nomo instances the lateral plantar nerve senda fibres 
to tho slip to the fifth digit'. 

(The hallux or fir»t digit has thuH no perfiiratod tendon: 
nevorthelosa a suporfielnl though not a ])cvferatcd tendun runs 
to it from the tendon of tbe M. flexor digitorum longus.) 

(iii) The M. flexor digitorum longus has a tendon more slender 
than that of the M, flexor hallucis longirs (but stouter than tho 
tendon of the M. tibialis posticus). This tendon gives ef^o«}ts 
to all five digits, and these o^hoots (with the exception of that to 
the hallux) perforate the tendons provided by the M, floxor brevis 

I SavalUchui, /nAriiuf/t. Bund XLtt. 


n. IT. 
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as described m (ii) above. The tendon to the ha] lux is not 
perfoietod, but it aocoinpanies tho tondoa of the M. flexor haUncis 
longus. Tho Min, lubricalee are not primarily associated with the 
M, flexor tibialis (flexor digitorum longus). 

(iv) The M. flexor hallucia longUK (flexor fibuUris) arises from 
the tibia as wcU jw from tho fibula, and terminate# in ^ tendon of 
great strength which poseos through a tuono) benonth thu cntoouiioi* 
form boDo. Beyond this tho tendon divide# into five slips ft^r tho 
digitfl. That to tho hallux receives tho slender towlon fri)in tlio M. 
iloxoi* digitormn longus, Thu other four slipN provide tho Uni^nouf 
muscles, and aro also joimxl by tho tendons of tho M. flexor 
digitorum longus (tibialis). B^h deep tendon is thus really 
double, and the distinotiun is readily to be OMortoinod. Moreover 
in the fiiet end fifth digits, the toncloa dsrivod from tho M. flexor 
digitorum longus (tibialis) winds round that derived from tho 
M. flexor AalZuois longus (fibularis)*. 

A Tovievr of these oomplioated arrangements or a oomparison 
with those in the human hand and foot respeotively, leads to the 
inference that the determining fector is probably the noeeesity fer 
providing a strong grasp. The same conclusion will be drawn 
from the general form of the foot, particularly perhaps in regard to 
the wide angle of separation of tho hallux from tho remaining digits. 
The interosseous muscles aro (as in the human Aand) dispond 
with reference to an axis passing through the median digit. 

On the whole, it appears that the musoulaturs cf the Lemur 
differs from that of Uin out so much in rcgaid to the identity 
of individual muselee, os in their diepoeiticn and attaehmonCa. 
These diflereoces are largely determined by the attitude habit' 
ually adopted in each case 

Q. Tasonlar System. The heart* is conical, having traoaveree 
and dorei'ventral diameters of nearly equal length. In formalin* 
hardened epeoiiuene the acute and obtuee margins are dietinot. 
Both ventricles extend to the apex of the heart. The long axis of 
this organ is sharply inclined to the axis of the post'Caval vein 

' For TsrUtioQa in th* L«miir Aod otiiar Piiffiates, aiMlIent bj Sava* 
IlMbip is tba UorpHohffUehft Jahrhueh, Btod xlo. E«ft 4. 1911, should be 
eODSoltod. 

* PsUen. ITtau. Aey. Acid. Medicine Tol. zvo. 1896. 
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and the pericordiuin ie comparatively limited in its att^hment to 
the diaphragm, The aortic arch gives off two venola, one being 
tbs iQQoiniDato artery whence the tight aubclavian and both 
Qommon carotid arteries arise. The remaining vessel is tho left 



subclavian. The pre>caval vein like the trunks just mentioned is 
relatively elongated. The po9t*cavaI vein is expoeed with in the 
thorax ibr a short distance in its whole oircumfercncs, and lies in 
relation with the subpericardial pleural sinus and the contained 
lobus impar of the right lung. 
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All the fore^Dg characters arc primitive, and correlated 
•with the narrewneae of the proximal portion of the thoracic 
ca7it7- 

The position of the tsarotid foramen and the direction of the 
carotid cannl in the eknll show that in Lemurs na in the lower 
Apea, the artery enters the skull obliquely, ia with an angle 
widely open to the vcntntl aepect The entrance to the cnroiifl 
canal is close to the mo<Ual side of the fominen atylo-TDAfitoid<>inti. 
Winge describes the internal carotid ?irtcry as dividing in its 
course through the canal, or lather as giving off a stapedial 
branch from which the middle meningeal artery is ultimately 
derived. 

In the Lemurs of the family Lorisnac, the brachial and 
femoral arteries divide suddenly into many parallel minute 
branches constituting a form of " rete mirahile.” The explanation 
of this remarkable oondition (apparently eubvemve of the expecta¬ 
tions based on morphological principles) has yet to be provided. 
That the basis is physiological can scarcely be in doubt. Moreover 
the Lorisinae have a curious reptilian slowness of movement. 
Yet the presence of simiJtf arterial subdivisionB in the limbs of 
the essentially active Taraius (as described by Burmeister, v. infra. 
p. Ill), shews that the explanation must be sought in sums other 
coQueotion. 

The axillary artery is characteiised by a tendency to the 
development of a subscapulnr o^hout whence four vessels arise, 
vis. the Aa circumffeza humeri, circamffexa scapiilau, thomco- 
dorsalis and subscapularis. The brachial vessel is of the 
"superficial" type (;>. it passes downwards superficially to the 
median nerve) and it sends an offshoot to pass with the median 
nerve through the entepicondylar foramua In the Lemuroideo, 
first among the lower quadrupedal mammals, the ulnar artery 
begins to assert iteeif as s contributor to the palmar arteriU 
arches. 

In the lower limb, the common femoral trunk often gives off 
the A. circumfieiA latendia An A. saphena, of the type so 
distinotlTe of the higher Triroates, is not usual In the foot, 
the medial plantar artery is of large else and extensive distribution, 
The lateral plantar artery is not found. 
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H. NAiToae System: the Br&in ^FJgtt. 44> 45). Some of 
the cerebral chomctors of the Lemoroidui h^ivc hccn enumciTited 
already (cf p. 40). Tbuy adduced in support of the for 
the inclusion of the Lemurs in the Order Primates. Here it is 
ncccsscuy odd fiivtltcr details. But in setting out tjicee fe^turca, 
and in any attempt (o appraiec their value in evidence, cc^rtiiiii 
preliminary considerations mnet be b<a*rie in mil id. 


tCiHX 

\ S.StJPfUSY1- 



(i) Some fcaturoin iif the Loinuriny brain aiv nndtnibtftdly 
primitive as coniparwl with tlic correspoiHling chai’octei)! in the 
animals gnmpod together os the Sub*order Anthrt)ix*irU‘;u Of 
such clxaractere, the most iinprc«aivc exampU' is j)n>b»kbly that 
afforded by the eonspicuous olfactory bulb and tmet. 



Fig. 4S. £r»iA oi Lemtu zaoD^. Mpoce. (Mae. Anat. Cant) 

(li) Other charactera, though seemingly primitive, may never* 
theless indicate a inversion or a degeneration: the relatively feeble 
development of cortical folding in the “true" Loinure may bs 
cited as an eiaimplo of characters determined by such processes, 
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(iii) Again, tho jWflgibiUty of RpeciftI adaplttUona has to be 
taken into account. Having rcgai-d to tho noctunua habita of 
many Lemurt. the stmlent must be prepared to rcw^iiw (and 
poMibly to diecount) exuberant dovolopment of the parts directly 
connected with vjidon and hearing. 

(iv) In such inveatigationH, the absolute Hi?:6 of tho animal 
is a fhetor of impoxtancc. For insWoco, hvrge animiUa will be 
found to posacffl {ctUrit pai-ihut) a higher grade of c/irtical ft'Ubng 
or complexity than smaller forms. 

Thaw oonsidomtioni* will U diwuinnwl infms folly In a loor ohapW, hut 
ihoy doTBfUid promlnwxoo hi «iy ftiniinvriaon of brains. 

WWi Aiioli IntrwIucWty jdiidiilw in mhid, wo may new oomiiat tlie bnun 
of tho LoAur (U d^ertbed In the fotlnw(aj{ j>an«roi>h*<< 

(«) RhltienoaphAUni*. Tho olfoctory bulba (Flga 44 and 4fi) mo of 
rolativoly liu«o iiM owl -otwilo, <•■ in eloso oonUct with tho bnvhi. Tlio 
rblMoeopliiaon ii *oi>orotod from tho iioopomeo by a tblnal 4»nro whiob 
VMiM u regruda its dietiiiotncM in partloeUr sponoi. 

(h) Tbo pmrgiDAl pallium is limited by a hippocampal hiww, which is 
nearly vortical in dirooUon. 'Tho unou®, hlppo^pus ni^«, tho sub-splonW 
lyroi A. Retmi, tbo fimbria and fornix art all distjaoh 

(fl) Tho noopsllinm Is (eomnamllvoly) foebly c^Jiwnlulod, and tho tnio 
Sylvian Assure is prosout, though only tbo hindmost I'art of this flusiiro, so 
soon iu tbo highor Pritnaws, la pwamt in tho Lemur's brain. The IlluHtmtiono 
(Figs. 44, 4S) may bo consulted for tho otUor siild 

(rf) In ooritmat with tho condltiono oUaining in tho bighor Prireatos, tlw 
ocdpiul lebo In tlio Loioum Is usually small, and It tboroforc falls Vi nvorlop 
much of tho esmbolluu), Tho posUrlor eonm of tho lateral vonlrlolo is not 
pmoat. 

(s) Tho motor wd visual aroas of the eorUx aro oxtonsive. Koto wo may 
add that the frootel, temporal and i)ariotaJ assoolalion areaa aro rolativoly 
limited io extent. The distribution of those ooptioal arsaa on the neoiiallium 
ia obowo io Figs. 46 and 47*. 

“Limiting" sulol or fieaum are represented io those figures by tbo ftasura 
rbinalia. 

> These twins are defiaed lo a aubse^iieat ebsptsr. The desoriptions aio 
Used opoo the pablleatlo&i of ProfeeMr Elliot Smith aeotlooed In the footsote on 
p. 46. 

* The areas shewn in thwe oharte are thoes gives by Dt Brodmaon (VerpMeA. 
LoAoUeMtonibhre <br i>r0(iAimf{M4e, 16091. They differ in poeiUon and extent 
troa thoea deaorlhed by Dr Uolt (of. CeUcewd Paprri from CAe Fatholo^kal 
Xahorofory of the London Ootnly JepJwiu, 1909, p. 490). 
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Pig. 47. Corticikl %t9BA in tlu bnin ol a L«nMr. (Prom Brodnunn, oy. ofU Motiftl 
Mp«4t oi b«idi»pb«n. JUforencM to imm Nm. 1, 4, Mid 17 ikre glv«n uncJot Fig. 4d. 
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{/) Tho oi>Uo ihftifuai ar« of uniisutLlIy Im^o dimoiaiojui in tho bnxin 
of tho Lcoiur, and UiU Oovoloiimoiit suggeeta high "i^chdiaftWoii of tl»o viouai 
sense. 

Judged by Uio apjittu^flco of the maoj^ sagittal soctiiiu. tho ceroLoUniu 
in the Lournrs ih inoru dovoJoj«i tUn that of tlio lowur mamuiala, and 
apprOAcbca tho form dutracWriBUc of tho aj-ia. But tho Inloml osinuiNjoti 
(pwbably in wUiioji with tho wlaUvoly HTiiall neo|>aIllum) is djuthiotly kw 
than in tho liiglicr Pninatos. 

The porI|ihrral oortfoitf syatmn cannot Ic diwilwl ham hi ilutiul. My 
ftWvMjrm" 0)1 Oftlftge ganietU cmifimi tlnwo of Ikdk* djowjuK thut tho 
brachial ploxaw in <4 tbo “iKstt-fixod” typ*, aa cmilmattsil widi at hyint 
one froqiicnt lunuan tyi« of iiloxiis. (Cf. \y. 148.) 

L Respiratory System: the Laryni. The vcntriclyp om 
not prolonged ioto the extonsivo buccuU so dintiactiw nf xnioo 
of the higher Priinntee, In some Lemura (ex, gr. Oal/^e gAmebti: 
cf. Fig, 4$) unusually lsi*go and iaolstod muscle-fihres arc «oen in 
coronal soctions of the loiyns. These fibres are adjacent to the 
M. thyro-ar 3 T(Cnoideue (external part). 

The Trachea. Thie is dlstinguiBhed by the fact that tho 
car^sginoos rings are complete (in Lcronr), thongh weaker behind, 
where 4ie candlage is discontinuous in other forms. 

The Lungs. The left lung haa throo lobes, the middle of these 
passing into a long falcifciin process in ftont. Both the aorbi and 
the oesophagus grooTS this lung*. The right lung has (in addition 
to the throe lobes found in Man) a lobua impar which is insiauated 
between the oesophagus behind and the post-caval voin (inferior 
vena cava) in front It extends thus beneath the puricardial 
sac, being snclosed in a diverticulum (the sinus subpencar^ 
diacus)! 

The pleural saca converge behind the sternum to meet at 
the level of the third costo-stemal joint. Thence distally they 

I :^pUxiu eervw-braehi^Ut der PrirnaWi. PsCrue Cuopar, DL t. Afl. 4. 

* Cf. Wiliiid Ekrrie, J. A. P. July, 1904. 

* Cf' PaUco’i dwoription of the tbonoio iwd ebdomiiMl viicen la the TVsbi- 

oeeume 9/ the Royal <loa4«ny ((f t» IrOond, Tol. svn. 1999: aUo m ^roe. 

An9t. Sm- 1900, PeU«Q deecribea Lemor TBrioa, while the DOtee fttove an haeed 
OB ut AxamiiiatiOQ of Lemvr moogos, 

* Sas*, UarptaiofUchti JolirfiueA. Band inc. 


f/'J 



Fiff, 4tt. OaleifK siarnfui. Vtftiobl «or»niu section ilittnigli tus mmuie pen oi 
the nitc* voctOie. 1 , lu. th^ro'tiyCenoideuH; 2 . m. erieo-4i;ten^eus klenlift i 8i 

m. oneo«ll3jroldeui>; 4, lerge IsolsteH muscular ftbres. Lerpo iwliMed muscic*fiwes 
sie seen to Uioo^ttsr^io of tl)o n>. tlj;to-nr;t«noj<l«iie, Tiie m. erieo-ILyroidene 
H«ms to be kepi oul^de Uie tliTroicl OLrlilsee owing to Uis overlap of tliU enjtilege 
M regards tlie eriuold cortiliige. (k8’8.) 
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remuR in contnct oja far ast tho enAiforiti cartilage, and thus 
cover the pericairiium completely below. Posteriorly the ploural 
sacs pass iar down the vertebml column, eitonding in ^umu coecs 
to the level of the first lumbar vertebm'. 

J. The Alimentarj Canal. The Lips. Vertical sections of 
these shew the b^iodlcs of the M, orbieulnris cut across. The 
appearances resemble those of the lower Anthropoidca and present 
few features of distinction. 

The Stomach is aimpio in form and ia covered largely by the 
Liver. 

The Liver fits like a cap or pallium ovur tho stomach and 
adjacent organs. In common with these, it is situated more 
caudally than in the highest Primates, iocludiug Mart (Patten). 
The following points have been selected for notice, as bearing upon 
the general morphological status of the Lemurs. 

(а) In general, the liver conforms to a type which may be 
described as quadrupedal. A tendency to muld-lobation is one 
of the features of that type, but in. the Xiemure this tendency 
is esaggerated (Ruge^) by the development of minor flange-like 
lobules. 

(б) In its mode of fixation to the diaphragm and posterior 
abdominal wall, the Hver of the X^mur confonns again to a 
primitive type. Thus the connorion is provided by poritoncal 
folds (the ligaiDcntum felciforme and Ugamentum coronarium), 
as in all the Primates. Tho folclfbim ligament and the left 
portion of the coronary ligament require no special description. 
But the right portion of the coronary ligament bos a linear 
atteebment, %,«> no separatiaD of peritoneal laminae (leaving a 
"bare area" of contact between the liver and the diaphr^ro) 
exists. The possession of a wider arai of contact is reserved 
for the highest of the Primatea It has been regarded as 
consequential on the assumption of the erect attitude*. This 
explanation is doubtless correct, although the “ attitude " habitual 
in many lemurs enjoins hesitation in its unqualified acceptance. 

^ PMMo. «p. tit, V. p, 88*iy»rs. 

^ JAhrbiuh, Btnd xxu,, &l80 xn. Mtj xzzv. fiUM«r«D 

FoRDv«ih&]«nk 88 d«r Leb«t M 4 «b Primataa/' 

I Pnc. Anat. Soe. 1S99, Eebnutry. 
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(c) The iocisun eesophagee is very deep and of cocsiderablo 
eztent in the craDio-caudal (aDtero'poaterior) directioa. In a 
Lemur mongos dissected by me, it constitutes also an incisura 
gastrica. Such a deop incisure is again a mark of the primitive 
status of its possessor. 

The liver has also charoctars distinguishing it from those of 
the higher Primates, though not neooHsaxiJy primitive in thorn- 
aelvea Among such charactcTR, the following aro to bo ranked. 

(o') Axi enormous incisum diiodonalis on the right side, in 
which the duodenum comes to the surface bi^twcon the right 
central and right lateral hepatic lobes. 

(6') The left latoml lobe curves forwards and extends acroHA 
the raid-ventnJ line to the riglU hypochondrium. 

(c') The lobus caudatus is divisible into a pars papillaris (lobus^. 
Spigelii of human anatomy) and a lobus caxidatus proper. Of 
these, the papillary portion is insignificant and projects but 
slightly beyond its surroundings. The true caudate portion is 
on the contrary oxtonsivc. Passing downwards, it is hooked 
round the inner aspect and lower pole of the right kidney. 

(d') Thu impTQSsio renalix is consequently provided by the 
caudate lobi* and the right lateral lt>be conjointly. 

The Pancreas is alnuuly much attenuated whero It crosses the 
aorta on its way towards the loft kidney (cf. Patten, qp. eft). 

Tho large «if?e of the duodenum is notoworthy. This part 
of the intestine consists of a longer vortical part, and a shorter 
transverse port, distal to the former; it crosses the vertebral 
column at a level us far back as that of the fourth lumbar vertebra. 
The caecum is prolonged into a tapering appendix of some sisc 
(Fig. 49), 

The loop in tho transverse colon has been mentioned in on 
earlier chapter. Here it will suffice to note that the loop is 
'Binistral" in the viscera (cf. Fig. 50) examined (v& from a speci¬ 
men of Lemur mongos). In Galago gametti 1 find the loop is 
dextral, as it is said to be io Propitheous diadema^ in which 
the loop is for mors complicated than in Lemur moDg;oz, and is 

‘ Ct. Max tVeber. l>it SSugeihitn. 1904 j also Baddard, P. Z- S. 1008, Ma? iS, 
p. 878, sad ICtcHell, Zeol. Trant. svc. PMt «. Dm. 1908 (for an a«aoim( of the 
colio loop in Other mammals). 
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quite compftraWe with th« coixespooding part in certain artio- 
dactyla Ungolato. Whatever the detemuuing ^tor may prove 
to be, and it ie at pj^ent obscure, the condition is cciteinly not a 
primitive cue; oo the contrary, it probably iudic^ites specialisaticdi 
in regard to diet 

The eloDg»iced rectum presents no fcatui'te of jtarticular im* 
portanoo. 



Fig.«. 



49. HkeMh of tbs vieetro of Lwdut mooeos. (Ucu. Aoat. Cont.) 
Fig. 50. ProjoetlOD dnwlog of die eamo. D. Doodaouin. 


The Spleen is an elongated crescentic organ fitted round the 
lateral convez margin of the left’lddncy. In form, the spleen is 
said to resemble those of quadrupeds rather than those of the 
higher apes. 

E. Urogenital System. The kidneys are placed aeyminetri* 
colly, that on the left side being more caudal (distal) in position 
than that on the right side of tbc abdomen. Thus the relation is 
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ezae&ly the coriTei^e of that obtaining in Man. The relation of 
the right kidoej to the caudate lobe of the liver has been noted 
above. Beside the liver (and tbe adrenal body) the duodenum 
and oolon touch the right kidney, the duodenum being placed 
further from the mid*]ine than the colon, and herein again the 
contrast vith the human arrangement is striking. The testes' 
occupy a scrotum either alongside or just postoinor to the root 
of the |*cnis. The scrotal aac is providetl witli a “ crenuujtor ” 
muscle derived from the M. tranevorsalis abflciniDis, 

The penis oonlains s simple rod«likc bone dcvcl<iped on the 
dorsal aspect of the urethra (by which it is not perforated »i8 
in some forms) in the free part of the organ. Tho free part of tho 
penis is ftirther characterised by armature of thora-like and 
homy eiCTesoonces, and of these three near tho base of the penis 
are la^ar th^ the others and are directed proximally (analogous 
spines are described in tbe rodent Dipus or Jerboa). 

A definite corpus spongiosum distinguishes the true Lemunan 
urethra from that of Nyoticebue. In mart of the above characters, 
the " true” Loiniua are the most primitive of all the Leimuroidea. 

The bladder is of the primitive “ tubular ” form. 

The sperm'Cella* (Fig. 61) are distinguished by (ft) the great 
length of the pare oonjanctionis (Verbindimgsstuck) contoiniug 
tbe ceotrosomes; (6) the great relative width of tho nuclear 
portion of the head. Of these characters, tho first is more constant 
than the second among the Lemuroidea. 

In the female Lemur, the F^dlopian tubes are short, though 
coiled: the clitoris is of very considerable size*. 

IL Tarsxi. 

Tho anatomical characters of Tarsius have led authorities 
of great distinction to regard it as the most primitive of all 
living Primates. Such on animal commands a very special interest. 
I think it desirable to remark that the possession of characters 
testifying W the conclusion formulated above, is quite compatible 

^ Prom tbe descriptirae e! Eeadern, Zoologitthe Jahrbl/cfier, IBIO. 

> Betsioe. VNWwuftujiffW, N. P. Bend xiv. 1909; else Band ml, 

1912. 

* PaUea, of. 
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with spccudizadon in certAio reepects. In Tarsius really 
presents a very remarkable combination of features; in their 
description the same sequence will be adopted as for the Lemur. 

1 i a 




Fig. 51. SpermitMM of TBriou« arampUa of A* Pnswln. Two viaws (Croni 
sod aUa) oi ttoh an abevii. and all an wr high!; mam&ad, 1 , Lmur, 
2 . UoMfftu. S. Hrlabbtes, 4. Orug«utei). 0, ChimpaiiaBa. & Man. 7. QohJla. 
(ail«r Batsluj.) 
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The Uter&ture on the anatomy of Tarsiua ia not scanty, but 
it ia somewhat scattered. My deacriptiona rkre bx^ed priacipaHy 
OD the esaroioation of specimena in the Cambridge Collection: 
hut I freely admit the guidance of such writers as Burin sister S 
and Profeeaow Elliot Smith*, Lecho^ Ruge^ and SchJaginhaufen *. 

A. Eztemai charB.ctera. The principal charactoi'a of Tamiua 
have hecn enumerated in an earlier chapter (p. 47). In revising 
the hat so far aa external appearance fa concerned, the amidl size of 
the animal and its disproportionately largo eyes (Fig. 52), first 
olaim attention. The face ia ahort and flattened in controat 
with those of Lemurs, and it is almc«t ocrbiin that the visual 
fields overlap so ^r as to provide ‘'stereoscopic” vision. Tho 
curious manner is which the head is capable of rotation ia shewn 
in the iUuatratioo. This bird^like habit was noted in the first 
description of a living Taialua. Inspection of a raoantod skeleton 
of Tarsius reveals little in the cervical vertebrae that is obviously 
suggestive of this faculty*; moreover it is not entirely unknown 
among human beings, though of ooursu anomalous oiuoog these. 
Physiologically, it makes provision for a wide viauol survoy, >vnd it 
is remarkable that movementa of the head as a whole, rather 
than lateral movements of the eyeballs, should be conspicuous. 
Probably the inertia of the large eyes is involved in this. Food 
is seised with the foro-Umbs and thus conveyed to the mouth 
(Cheiromys’ does the same, while the true Lemurs tend to seize 
food in their jaws, though the limbs may be employed as v^ell). 

Though of arboreal habits, Tarsias is none the less a saltatory 
animal In a sense, indeed, Tarsius may bo said to have acquired 
the erect attitude; certainly it has adopted a bipedal mode of 
locomotion. In its leaps, Tarsius strangely resembles a Frog, and 

i DojpiaAtM, BitcXrei^ioxs ier OMtuiu? 1846. This moDoenph Is vf 

Tslos; Ihs dMeripUoQj are &diDlnbl«, knil tbs Mitbor's DlusEraUoBS 
pfltftwartliy belli (er (boir teconey luid tbeir higti aitialie value. 

* Limatan ZVausM^lont, Tel. vd. Hn 10. 1908. FrMidcoUol Addras, 
Section 5, British Asso^tioQ, 1918. 

* Leebs, Alesisn und OrdntetMu, Ideferaosao 54—66,1899. 

* Morjihol^Uefitt JuftrbtuK, Bond uiz. 1908. 

* Sgbla^nhenfffl. Ifor7>h0le;;isch«< /ahrbuh, Band izco. 1905. 

s e. tn/>4 however tor peoaiior oharaotorB of these vertebrae. 

' duceore, Profeasor Elliot Smith. 
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as in thAt Ampbibiao, &he anatomical confbrroation of the hind 
limbe is greatly specialued. This is most marked perhaps io the 
muscles of the thigh. Again in the proportions of the respective 
toee, a close resemblance obtains between Tarsiiis and the arboreal 
frog PhyllomedusiL Abel ' has admirably discussed the significance 
of the elongated tarsal bones (to which Tarsius owes its edeotific 
name) and has pointed out tho morphological diSurencos between 
Tarsius and other saltatory mammals (cx. gr. Macropas). It 
will suffice to note hero Chat Tarslutt has netpured the rd^uisito 
modificatioiiK and proportions of tho hin<l'Umbs without saurifici ng 
the prehensile function of tho toot, and it is still to suinc extent 
plaotigiTuIa (In the Frog, the provision for Hwimining hod to 
be safeguarded.) In most saltatory mammals such functions have 
been waived, and Che necessary elongation is provido<l through the 
metatarsal bones rather than the tarsus. Among the X/omurs 
certain forma, ex.gT. the Qalagos. are also saltatory, uid in these 
the changes, which have reached their climax in Tarsius, are scon 
in a less advanced stage. 

The tail of Tarsius is long and (in some cases at least) it is 
provided with a terminal tuft recalling that of tho Jerboa (Dipus). 
The tail probably fulfils an important function in preserving 
equipoise during the rapid movements of tho animal, und 1 think 
that the presence of a cutaneous patch (with grooves) found on the 
ventral aspect, suggests somo development of a prehensile function 
also. 

Tet another striking peculiarity Is seen in the curious spatulate 
digits: these are irresistibly reminiscent of the corresponding 
parts in the Oecko, though in detail very difierent. 

B. The Hskir I (1) As in Lem ur, the " sinus " hairs or vibrissae 
will be considered first. They include throe main groups, viz. the 
supra-orbltal, naso-labial. and malar or cheek scries, bub the pig¬ 
mented pads (from which the hairs project in Lemura) are either 
absent or indistinct. The vibrissae at the wrist of the Lemur 
are not recognized by Schwalbe, save in the form of a transient 
embryonic elevation on the part concerned. The eye-lushes arise 
from the surfece of the eyelid, not from its margin. This point is 

' Palaf^intaffU. 1919. Also Mlvart, The Prof, 1881, p. 98. 

’ Sehwidbe; oj/, cit. supm, lor rsforsnee, see p, 86. 
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best Appreciated when vertical sections of the lids (such as the 
preparations in the Cambridge Collectioo) are examined. 

(2) The irontal hair (of. Fig. 53) in Tar^ius is directed caudo* 
craoially: three divisions are recognised, Heroin Tarsius stands 
in marked contrast with most Lemurs, and indued resombk>s Man 
himself 

(3) The source of this stream or scrius of hair-tracts is like 
that of the Lemur in so far os it is nuchal in positiun (Fig. 54). 
Bui it is single and rtiodion, contrasting in both rospucts with the 
X^emurino arrangement. 



Kg. SS. TvsQs spMtnmi, 9oli«n» of the on th« fue end icaip. 

(FmB SohwBlbe.) 

(4) No spiral vortices ara to be seen on tbe flank in Tarsius, 
and Again a difference from the Lemur has to be recorded here. 

(5) Spirals Are present however in the pectoral region of 
Tarsins (but absent from that situation in. Lemur). 

(6) Finally the region of the elbow must be noted (Figs. 54 
and 65). In Taraiue the hair streams down over this region 
towards the forearm sod wrist without interruption. In tbe 
Lemur convergent tracts meet in this part. The series of 
contrasts thus enumerated will serve to indicate the independent 
poeilbn of Tarsius in respect of the hair>tracta 

^e implantation of the hairs^ is in general by groups of three. 
The tail is however exceptional, for the grouping is lost in this part. 

* De M9ij«re, (or Kf4r«nc« mo p. 67. 
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G The Skin. In specimens preserved in formalin, 6he skin 
where exposed has a light yellow tint It is darker on the plantar 
a^ct of the foot, and still darker on the palmar or volar surface 
of the hand. The lack of pigmentation at the sites of the vibrissas 
about the face has been noted in the preceding section (Bl 



im 




True scales are said to occur on the ventral surface of the tail. 
In that position I have observed a cutaneous patch, but this 
resembled the palmar and plantar suriacea for it was marked 
by cutaneous grooves in two convergent series. 


D. The hands said feet (Figs. 56 and 57) bear diatiaot pads 
on their ventral (flexor) aspecta Moreover the surface is rather 
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more completely covered by such pads than la the case in the 
Lemur. Five apical pads are to be seen ia hand and foot alike. 
Of the iDterdigital pads, all four are ob8erve<t ou the hand, but 
only two on the plantar siiifacc of the foot, where the sooond has 
joined the third, and the fourth is merged in the "antithenar" pad. 
On the vola (palm) t^vo proximal pads appear, and that on the 
thenar aide is continuous with the fiiet inteniigital pad. On 
the plantar surface the b^vo proxinial pads have united towards the 
heel and thus form a V-sh*\ped mass. On the whole, the primitive 
distribution of the pads is still dear. Between the parls, sniall 
nodules are present, though those are much lea;* numerous than in 
the Lemur. Papillary ridges are found on tho pids and on the 
nodulee, and Schlaginhaufen considers that tho extent of surface 
thus marked by ridges is greater relatively in Tarsius than in 



Fig. 5$. Taniu ipMlram. Saberae of tho hAir.usott ra tbe uoMr limb. 
{Fron Sobvalbe.) 

Leraiira If this be so, the higher position is to be aceoitlod to 
Tarsius. 

The apical pads are marked in a fiishion closely resembling tho 
pattern already described for the Lemur (of supra p. 7X\ But 
the sinus primarii (on the strictly ventral aspects of these pads) 
have been subjected to a curious torsion in their i*elation to 
the terminal loops markiag the extreme tips and the doreal aspects 
(Schlaginhaufen, op. cit fig. 102 cX On the palmar surfece the 
I^imal and interdigitaJ pads (Fig, 56) bear slightly-curved 
rid^ with two “ tri-radii ” at most. The phalangeal surfaces are 
aimilar in marking to those of the Lemur. Specimens of Tarsius 
at Cambridge shew a more extensive area thus distinguiehed 
(on the phalanges) than the example figured by Schlaginhaufen, 
but the second digit is (in both cases) lees marked than the 
others. 
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It is Tincsertain whether the ridgies in Tareius axe developed 
from imulae primeriae or inaulae lenticularee (cf. supra p. 7l») 



Fig. St. Tartiui spMiruni. (Uu$. Afi&t. Cftot) 9oh«aie fil3« oafiusouft 
OD the paJiQ of tb« band. (x 4 nppros.) 

though 1 have some evidence suggestive that the former source is 
the real one. 
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In this place it is convenient to note again that the ventral 
sur&ce of the tail of Tareius boars in tvro places naked ridge-marked 
aresA The ridgea are convergent towards each other in the mid* 
ventral line and this convergence is towards the tip of the tail, iA 



Twcios ipMtrum. (Moa. AaM. Giuit.) Sobeae »f tiie cntaosmB pads 
OD tike s^aot tiiefoM. (xiappm.) 

distal as regards Che trank (v. however the deecription of caudal 
scales p, 99 supra). 

El The Skeleton. The skull (Flga 58 and 59) presents 
several features in which Tarsiue is contrasted with the true 
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LemuTS. (Among the latter, certain lees typical forma, auch as 
Loris, make some approach to Taisius.) Some of these points of 
contrast are foreshadowed by the form of the head ud by the 
physiognomy in g;en 6 ral. Considering the latter first, we notice 
that shortening of the jaws is chaiouteristic of Taisins. But as 
regards the nose, the skeleton foils to indicate the distinctive 
feature of thi» port of the fivee, viz. the wide separation of the 
noetriJs, which arc directed laterally a^vny from each other. 

In accordance with expectation, the orbital cavities arc large 
to the point of grote»<qucncait. The Kpace between them is re* 



Fig. 59. 

PI 4 . 58. Ttknioi apectrom. Tbci enolom In profile (nnt. else). 
Fif. 59. TAnloe apeetram. Frontal vlow of ^ oroolnm. (x 9.) 


duced to a mere film-like septum recalling the conditions in a 
bird’s skull. The cribriform plate of the ethmoid docs not exist 
as SQoh, and it is stated (Burmeister) that the olfoctory nerve* 
filaments pass to the nasal fossa by a sii^le canal on each side. 

The form of the palate differs from that of the Lemurs in its 
proportions, for it is short, and, though wide posteriorly, it becomes 
suddenly narrow at the level of the second post-canine tooth. 

The glenoid fossa appears to bo slightly deeper than in the 
Lemurs. The tymponic region provides good evidence of the 
distinctive position of Tarsius. For although the enormous bulla 
is provided by the " endotyrapaaic ” element (as in Lemur), the 
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tympaoic aimulus is not enclosed in it On the contrary, the 
tympanic bone is widened to form a short hinncl* shaped cylinder 
and by ^isthe osseous extoroal auditory meatus is surrounded’, 
(In this respect, Tarsiiis agrees with the true apes.) But even 
this does not exhaust the list of peon linri ties exhibited in thU 
region of the cranium of Tarsius. For the entrauce to the carotid 
canal is situated fer In h*ont of the stylo* mastoid fommon, 
and on the ventml aspect of the auditory bulla. The latter is 
“ endotympaoic " In origin (os already noted) but it Ntcins to have 
shared In the changes determinoii by the enhirgament of the oyes. 
Weber (quoted by Ifampen) aacribos to that enlargement the 
displacement of the foramen magnum Cowards the pahvtc. And 
this fa supposed to have caused a corresponding dlsplncoment of 
the auditory bulla Such changes are therefore clearly related to 
the specialisation of the sense of eight which is so marked in 
Tarsius. 

The basal and cranial sutural lines tend to disappear in Tarsius 
earlier than in the Lemurs, and in this rsspset some resemblance 
to the avian cranium may be perceived. Again the post* orbital 
wall (to which the alisphenoid makes a distinct contribution) 
constitutes a resemblance to the Anthropoidea, and severs Tarsius 
from the Lemurs. 

Lastly the teeth must be cited absolutely distinctive; but 
they serve to place Tarsias io a relatively lowly position. The 
dental characters are so remarkable as to call for separate 
breatmeob and this will be accorded to them in a later paragraph. 

Against the points thus enumerated as distinguishing Tarsius 
from the Lemurs, another series will now be set out as a simple 
bst. These are the characters in which the two sub*orders are io 
agreement. Thus in Tarsius and the Lemurs alike, we that: 

1. The infraorbital canal is not roofed over in the floor of the 
orbital cavity. 

2. At the pterion, the alisphenoid articulates with the 
patietal bone. 

% There is a small post-glenoid tubercle, as well as a post- 
glenoid fossa. 


^ Ci. Ssnpes. Morfhelagiachu JaiHueh. Bs&disuv. IMS, p. S78. 
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4. Tbe nae&I duct is placed on the taciol surface cmd entirely 
outside the orbital cavity. This denotes extensive development 
of tbe “ pars &cialis " of the lachrymal bone< 

A review of the oranial characters of Torsiua indicates that 
featxirea of specialisation are the more prominent These are 
most easily intelligible if regarded as adaptations to particular 
conditions. A fuw saggest the dei-ivation of the higher cranial 
type of the Anlhro^toidcHk. As for primitive features, they are 
probably most distinct in the system to which ji. fcw words mnat 
now be devoted, via. tlio dentition. 

As a whole, thix is decidedly piimitive or achaic^ in Taraiiw 
(Figs 58 and 59). There is no gap (between the itpper incisor 
teeth) such as that which is so distinctive of the Lomunt Moreover 
the incisors are not pro-cumbent, but erect, and the serios of small 
sharply-pointed conical teeth in the front of the mouth (extending 
to the first premolars inclusive) produces a strong resemblance to 
the dentition of the Insectivora*. The upper molar teeth bear three 
cusps only, vfhile in the lower molare, the throe cusps are supple¬ 
mented by a “heel" or “talon" (for further details cf. Chapter '?!). 

The two halves of the mandible are joined by synostosis at the 
mental symphysis, and thus the condition found in the Anthro- 
poidsa is recalled. 

Vertebral Gelumn. A skeleton of Tareius spectrum in the 
Cambridge Collection has the following vertebrae, vis, total 49, of 
which 7 are cervical, 13 thoracic (according to Bormeister, 14 
thoracic vertebrae may occur), 6 lumbar, 6 sacral and 18 caudal 
in character. 

The atlas vertebra is characterized by its great sise and more 
particularly by its width. Of the cervical verlebme, the second or 
axis alone presents a distinct (though not a bifid) vertebral spine. 
These peculiarities may provide an explanation of the extent of 
rotation of which the head (in tbe living animal) is capable as 
described above 

Tbe six lumbar vertebrae are arranged in a perfectly recti¬ 
linear series, but a distinct lumbo-sacral angle is observed in 

' Hubreebt, I>c»ceni <4 /Hnuue*. 1SS7, U. 

* Esrta, Nolurai Scienct, Msf, 1897, p. 809: viti) epeoi^ rafarenM to (be work 
ol L<Qb«. 
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the ftKAmple meotioncd above. Of the five sooral vertebrae, two 
ortionlate with the oesa inoomioata, though three are fused 
together. ISvo more wide vertebrae follow these, and have been 
reckoned as sacral, for they are contrasted with the narrow (caudal) 
elements succeeding them. 

The clavicles are relatively large, and are curved slightly but 
with xmiform convexity forwards. 

The rad-like sternum consists of four conjoined pieces. An 
additions^ ossided portion follows, and from this a cartilaginous 
expansion (motostemum) is continual stiU farther cauchJly. In 
the dissection of Taraius, I found a small euprastcmal process 
anterior to the prcstcmiim. The scapiiU is curiously proportioned, 
being very long and narrow; the comcoid process is falciform (as 
in the Lemur), and the acromion process is spatulate. The massive 
humerus has no deltoid eminence, but the outer lip of the bicipital 
groove is very prominent and elongated, so that possibly it may 
include that eminence. The inner lip of the groove is slightly 
developed. 

The radiue and ulna exceed the humerus in length and are not 
bowed apart' (as in the Slmiidae). 

The carpal bones include an independent os centrale, and the 
08 hamatum surpasses all the others in point of sise. The terminal 
phalanges of the digits are excessively short when coropared with 
the other pha)ang;es or with tho metacarpals. The third digit is 
the longest. 

The 03 innominatum is narrow and elongated, with a large 
thyroid foramen and a small blunt isehiatle spine. The symphysis 
does not extend to the ischia, but is limited to the pubic eloinente. 
The narrowness of the pelvis and the obliquity of its anterior 
aperture (pelvic brim) recall the conditions in the rabbit. 

The femur has a straight shaft, which expands at its condylar 
end. 

The tibia is long and slender: the head is slightly retroverled, 
and tbs shaft markedly plutycnemic, as befits an animal of saltatory 
habits (c£ M. Vallois, typ. otf,, v. p. 76 ^pm). The fibula is slender 
and though free above and below, it seems to be actually fused 
with the tibia just below the mid-point of its length. 

' Tbii doM net with deMription. 
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The e^tr&ordin&jy elongation of the os calcis and os uavicuUre 
has been noted alr^y. The distal phalanges of the digits are 
relatively very short. The nails on the second and third digits are 
distinct from the remainder by reason of their spur-like form and 
erect position. The fourth digit is the longest of all and in this 
respect Tarsius ieeembles cerUun Frogs. 

F, Mnaoular System. In <le3oribiDg the more important 
mneoles, the same system is adopted hero as was employod in the 
case of the Lemur (v. aupm, p 77, footnote). 

1. The M. platysma is fully devolopcd, bitt I am nnable to 
detect a M. sphincter colli in the spechaen of Tarsius dissected. 
The auricnlar muecies ore large and prominent, being thus appro¬ 
priate to the enormous ears. The M. dorso-hiimeralls is also very 
distinct and extensive. So substantial is it, that it may bo 
mistaken for the M. latissimus dorsi, on which it lies. 

^ The hi. digastricus is very different from that of the Lemur, 
and approaches the human form of this muscle. A thin cord-like 
tendon intervenes between the posterior belly (attochod to the 
occiput), and the anterior belly. The latter contains no tendiooue 
fibres where it is attached to the mandible, and it extends back¬ 
wards from the symphysial region for a considerable distance. 
Here it is applied to tho lower border of the Jaw, but is not over¬ 
lapped by that bone. 

3. The hi. stemo-mastoideus is wide and ribbon-like. In 
origin it is entirely eternal, and the site of its Attachment extends 
above the prostemum, the prolongation resembling that seen in 
Pteropus (Cheiroptera). The M. cucullaris (trapesius) barely 
extends to the occiput above, and its lower part is separated as a 
M. depressor scapulae. Beneath this stratum the M. rhomboideus 
is situated, as well as an aberrant slip named from ite attacbments 
M. occipitx^scapularis, though it Hoe deep to the M. trapezius and 
may represent part of the M. levator anguli scapulae. 

4 The M. deltoideus does not extend so hr towards the 
vertebral border of the scapula as in Lemur, but this “ spinous ” 
portion is distinct from the rest of the muscle. The M. pectoralis 
major is entirely "sternal” in origin; at iU caudal border it blends 
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with the sh^th of (be M. rectus abdomuiie (which is traceable 
heneath it as far as tho third rib) and the M. obUquos extemus 
abdominis. Othorwiso the diapoaitioo of the pectoral maas 
reBemblee that noted in (he Lemur. 

The M. latissimus dorsi has no scapular component; it is 
greatly attenuated at iu origin, mergiog aponenrotically with 
the deep ihsoia over the loogitudiDal mnsclcs, among which the 
M. spinalis dorsi cannot bu recognised. Tho M. dorsi-opitrochlcaris 
arises by muscle-hbros h’oin tho muscular (not tho tundinous) part 
of the M. latissiiiius, aud its lower attachment (tc the olecruioD) 
is distinct 

5. The M. biceps huoiori has (ho two normal heads, and of 
these tho sc-callod coi’acoid head ia closely related to the M. coraco- 
bracbialis. The latter musclo is twofold with a suporAcial portion 
extending far down the humerus, and a shorter dooper part 
inserted beneath or behind the M. latUsimus dorsi. No lacertus 
fibroeus was seen in my speeimen. 

6. The hi. flexor loi^s pollids is almost independent of the 
M. fldzor profundus digitorum, but (as in the Lemur) it receives 
a stout band of muscle-fibres from the epioondylar part of the 
H. flexor sublimis digitorura. The pollex is provided with a 
M. abductor longus and a M. extensor loogus, but uo M, extensor 
brevia Herein Tarsius resembles the Lemur exactly. There is 
a welMeveloped "deep" extensor muscle for the digits 3, 4, 
and 5. 

7. The Diaphragm is thin and the central tendon is neither 
extensive nor conspicuous. The cnira are very distinct from the 
curved portion of the muscle Arcuate ligaments are scarcely 
recognisable, but over the region of the external arcuate bond an 
extensive hiatus of noa*musoular tissue is found (as in Man) 
behind the kidney. The nerve (phrenic) appears to be distributed 
mamly oo. the thoracic aspect of the Diaphragm. 

8. The M. gluteus maximus resembles In its origin that of 
the Lemur. Its extension down the femoral shaft Iwyond the 
mid-point of the femur is remarkable. The M. adductor magnus 
extends to a similar distance, but not to the internal condyle, 
while the other adductors together with the M. psoas and M. 


CHAP. JT] 


TBE OEt?BIUL ANATOVY OF TH3 TAASI! 


10 & 


pectineus are concentiihted at the upper end of the bone. The 
M. gluteoe aiedlu6» M. gluteus minimus, and the M. tensor fescioe 
femoris are desoribed by Burmcister. 

The M. biceps demons is moat remarkable in appearance, con¬ 
sisting as it does of a very long thin tendon leading from the 
iscbiuin downwardj< to a broad muaculor sheet. This tendon is 
stated by Klaatsch' to be rveognissabic in other forms, though 
embedded in the upper end of the musclo-niom. In Tan^ius it is 
exposed, nnd with the great Hciatic noire it lies in a groove 
between the M. gluteus iriAxiraiii* and the M. tuhlnotor magnus, 
There is no abort bicipital head, nor is the M. toiiiiiHHimuK present. 

The U. griicitis and semitendinoeus are also pcsculiar, for 
though distinct and ribboo*liko above, they aharo a thin cord-like 
tendon of insertion into the tibia. The M. quadriceps extensor 
cruris is remarkable for the great development of the MM. vaati, 
especially the M. vastus Uteralis (externus). This is doubtless 
related to the leaping movements so charootoristic of Tarsius. 

Bolow the koee-joint, the M. tibialis antic us first calls for 
remark in view of its great sise, another token of the saltatory 
capabilities of Torsius (cf. Vallois, op. eit 1912). The M. tibialis 
posticus is comparatively small, yet it is attached to the tibia and 
fibula as well as to the interosseous membrane. Its long slender 
tendon widens out below the ankle, and runs distinctly to the 
navicular bone (and, in the specimen dissected by me, to the 
sheath of the M. abductor minimi digit! as well). The M. soleus 
has a circumscribed origin from the fibula only. 

The M. plantaria arises from the femur, and its teudon passes 
over the os calcis to form the plantar aponeurosis. This is supple¬ 
mented by on additional band for the hallux, and fW>m the margin 
of this part a few fibres are contributed to the M. abductor hallucis. 

The plantar muscles and tendons will now be described in tbe 
same order as was adopted in the account of the Lemur. 

(i) M. fiesor digitorum pedis bixivis. This muscle has two 
modes of origin, vis.: 

(a) From the deep aspect cf the plantar aponeurosis, 
which contributes the tendon to digit No. 2 only. 


’ iforpbolositebtf Jakrhiicli, Band xm. IdOfi, p. S64. 
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(A) From the sur&c© of the fiendoo of M, flexor longus 
hallucis; hence perforated tendons pase to digits Nua. 3, 4 &od 5. 

(ii) M. Gexor digitonim loogos (flexor tibialis). This muscio 
runs almost ciclusively to the fifth d^it, for which it provides the 
perforating tendon. No M. quadratus plan tee was seen. 

(iii) M. flexor ballucia longae (flexor fibnlaris). This muscle 

sends perforating tendons to digits Nos. 2, 4, 5» and it gives rise 

to the MM. Icmbricales. 

These dispositionii are so nearly identical with those in the 
Lemur that no further comment is necessary. The account here 
given is based on my dissection, but does not in details confirm the 
descriptions of Burmoister. The chief difference consists in the 
distribution of the tendon of the flexor tibialis (M. flexor longus 
digltorum). 

The dorsal interosseous muscles of the foot appear to be 
disposed about the fourth (ia the longest) digit as their axis. 

I have found no existing record by which to check this state* 
msoh which represents the condition in the specimeD dissected 
by me. 

A general review of the musculature of Taraius leads to the 
conclusion that it is closely related to the Lemuroidea in this 
respect. The most striking feato res in Tarsius, such as the 
enormous siee of the M. vastus extemua (laterolis) or the M. tibialis 
anticus are not absolutely distinctive, for they are clearly fore¬ 
shadowed even in the true Lemurs, and in the saltatoiy forms 
called Galago they approach the degree of speciali^tion attained 
by them in Tarsius. 

G. Vascular System. The Pericardium is even loss exten¬ 
sively attached to the Olaphrsgm than in Lemurs ^ The aortic 
arch gives off the great arterial trunks in a sequence and manner 
identical with that found in Mau, so that the higher position of 
Tarsius in this respect must needs be admitted. The internal carotid 
artery eaters the tympanic buUa in an unusual position (v. supra 
in the note on the skull), but according to Kampen, the stapedial 
artery is given off as in the Lemurs. With regard to the arteries 

• Pot • itQ^iJar MOionssLQa OMUiting Anoselooslr io Mw, cf. Toraw JAP 
SaeoBd 8ai«, 1670, p. 114. 
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of the limbs, I may note that in my apecimeD the brachial vessel' 
bi:hircated high up in the limb, giving rise to a superficial branch 
becoming the radial artery, and a deep division which in company 
with the median nerve posaed through the entepioondylar foramen 
to become the ulnar vessel According to Bunneieter, the brachial 
artery itself passes through that foramen, and bifurcates disEally 
to it. In the lower limb, a breaking up of tho femoral artery to 
form a rete mirobile hoa been described by Vrolik and by Burmeieter. 
In the lower part of the thigh, I have observed two main vessels, 
one of which is the superficial femornl artery, while tbo other 
represents the orterla oimstoinotica which is in Tarsius of large 
sise as in the Apea 

H. The Nervons System: the Brain® (Figs, 60—64 incL). 
In ecteriag on a brief account of the brain of Tarsius, the some 

sa 

Pifi. 50, 



•apru;lTiQ>. to. balbos olbi«torluB. pandoooalui. trsetoa olfwtcnui. 
< 0 . (QMT olfftotoriam. KroeWu egtioae, o. pont. n*. tr&pesiam. p^nt- 
mld. Pi|r. 60. Left Istanu t1«w, nst. 9'tM. Ffg. SI. vertM, and Fis.SS. but] view, 
xS. (After Bliiot Smith.) 

‘ The rete mirthUe deeetlbed by Gvppitt (m <jaoted by Menoers Smith, J.A.P., 
1911) TM Qot ideatifiod. 

* Cf. eapedelly SlUot Smith, Trent. Linn. SocUtv of Lomlou, Vol. nn. put 10, 
1909, p. 670. 
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pretimioary considerations are to be borne in mind as in the case 
of the Lemuroidea (e. supt'a, p. 85), 

(i) The cscrebral charAcWrs undoubtedly include some which 
may be described without heeitation as primitive. It is note- 
werChy that ia Taraiua anch chnmctera are ftmiid to be relate<l to 
the flommisaures of the hemispberea Of these, the WJrpiis callosum 
provides the most stiiking example, for its extent in an aiiUsro- 
posberior dawstion is iiiinarkably ssimll. The cerebellum a1«i» falls 
within this eatogory- 

(ii) Primitive ov pseudo^primitive featnroH accountable to 
processes of reversion or degeneration arc not goncndly recog- 
oited. 

(iii) The large sise of the eyes, consequent upon the adapta¬ 
tion of Taraius to nocturnal habits, has produced a moHt mariced 
effect on the general form and proportions of the corabrum, both 
directly and indirectly. 

(iv) Tarsius is a very small xnammal, and as auch it provides 
evidence confirmatory of the g:eneral rule that in the amallest 
forms, the complexity of cerebral convolutions is for less than in 
larger representatives. 

The details now to be added will involve further elaboration 
of these general principles, The cerebrum of Tarsiiie (Figs. 60— 
64 incl.) is reinarkable in form and proportions. Viowod from 
above it is broader than it ia loi^, and the surface is devoid of 
all sulci save a alight impression (Fig. CO,«) identified with the 
S. euprasylvins. 

When examined from one side, the hemisphere (Fig. 60) is 
mai^ked in front by a deep and extensive fossa where it rests on 
the orbit. The occipital end also beats on impression on its 
ventral aspect where it extends over the cerebellum to a con¬ 
siderable extent. 

Tbs rbinencepbalon comprises a small eeesile olfimtory bulb of 
“ triticeal ” form, a short wide peduncle, a (relatively) email pyri¬ 
form lobe, with a small tuberoolum ol&ctorium. The rhinal 
fissure is not usually distinguishable. On the whole, the rbinen- 
cephalon stands mid-\vay between those of the Lemuroidea and 
the Anthropoidea. 
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Of tbe marginAl pdliaro, the a>ost diatmcCiTe feature ia 
prondad by the direct passage of the gyros deotatus towards 
the spleoioiQ of the corpoe callomm, do siib-aplenial flexure being 
present. £o no Lemar or Ape ta this anugement found, and for 
4 comparable disposition of parta. the lowly bnin of (he Sloth 
must be examined. Tbe determining footer is the small extent 
(backwards) of the corpus caJloeom, and the limitation of growth 
in this commissure stamps the brain of Tanius as one of the most 
primitive among tboso of Eutbeiian mammals. 

The geneml form of the noopallinm has been dcecribed abova 
The deep orbital excavation is iodicfttire of the enormous oyea. 
With these is to be associated the temarkablc occipital pro* 
longation of the aeopallium behind the corpus callosum, and over 
the cerebellum. In this prolongation an extensive posterior cornu 



Pis- Tanias mirud. MomI smet of lbs Mritfal httninbsn. lAAsr 
filUot fliDllb.) k4. 

of the lateral ventricle is situated. As might be anticipated, tbe 
srea striata (visual area) of the cortex is extensive. The histo¬ 
logical features of this area, and indeed all tbe featuree just 
enumerated as distinctive of the oc^|Htal region, separate XarsiuB 
from the liemaroidea, bringing it at tbe same time into relation 
with tbe lower Anthropoide^ 

Tbe various areas of ^e oeopallial cortex are exhibited in 
a diagram (Fig. 64) based on a sketch which 1 owe to the kinduees 
of Professor Elliot Smith. To tbe —mp. au^iority I am indebted 
for sketches from which Figs. 65 and 66 have been prepared. 
These represent two types of brun in tbe Inseetivon. and taken 
tc^ether with Fig. 64, they |vovid« a graphic illustration of the 
evolution of the neopullinnu But it is to be understood clearly 
that Che indications are of a general nature only, and that the 
charts arc not necessarily precise in detail 
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Fie. 64. Tuaios spockmm. CorUoal time ol tL« bmio. This U tiMod 
upon e aketob by Profsasot Elliot Smltb. Tbo Dumben hkvo been ndtled teotnklnly 

S tbe wnter. t£^ provide (or tbe comperieoa of Uie bnio of Tartitu «iCh klM 
the lemur (Fir. 46) end with other brsfoe deeeribed in the neiiael. AtlOBtion le 
diiMMd eapeeikUr to the eme marked 1, 4 and 17 reepecUveiy, correapondlo^ to 
thane Rased lir ImdaajiR (va follawa: 


Ho. 1. Aren poet'Ocntralie. 

No. 4. Ana gigAntO'PTpmidAlis, 

Mo. 17. Am etMtik ^iot Smith.) 



M. 
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Fig. 66. Topala ep.7 Oortioal erwa of the brain (from a aUtoh by Prafaeeor 
Elliot Smith). 

Pia. 66. IdaercMelids ep. 7 Cortioal anae of the brain (from a ekeCob by 
profemor Ediet toith). Theeo hradna o£ loaectivora, toother with that of Taraioa 
(PIr. 64), aem well to illoefrate the evolution of the oorUca) areaai and the Rooeral 
form of the braia. 
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Iq regard to tbe coromissa/ed^sofficieat note hae been taken 
already of the corpus calloeoiD. The aoterior commissure is 
relatively large, and the dorsal commissure (pealterium) is not so 
diffosed as in the other Primates. The representative of the 
sdIcus supmsylvius has hcea montioDed alreaily. Other impres* 
siors on the hemisphero are the ilssura bippoounpi, togothor 
with the rcpreseaCativea of the salens eidcarinua and sulcus 
pamcalcnrioiis (on the moaial sspoct). (Ct Fig. G8 and refur- 
encca; fh. finoim hipiiocaiu^n. sc. uleux caJcariuua. S}k. sulcus 
pamcnlcannus. src. sulcus rutrocnlcaHno^^} 

The ecirbclluin approaches the form characteristic of that 
organ in the Insoctivora. more nearly in Tairius than in any 
other of the Primates. Yet the relatively higher degree of folding 
in the cerebellar cortex, and the more massive "middle lobe'" in 
Taraius, shew that this form has advanced already beyond the 
lowlier stage presente d by the InsceUvora 

The hypophysis or jatuitaiy body of Tarsias coorists of a 
median non-glaodalar por^on with two latoral lobules, which 
are glandular. The glandolar parts arc said to lie above thu 
diaphragma seliao turcicac. The distizKtion of a median lobo 
horn two lateral lobiilce is characteristic of Beptiles. And so 
for as is known, the Primates alone among Mammals retain this 
fesktitru. For other de^la, the meinoir by Bolk' should be 
consulted. 

In the preceding notes reference has been made to distinctive 
characters of the brain which are indicative of a primitive type of 
conformation. Again, certain features are seen to be associated 
with special developmenta, such ss that of the eye& lastly, the 
absolute sise of Taisius most be taken into account. The smooth' 
surfaced neopallium might seem capable of interpretation by an 
appeal to this foctor alone. Tet smee the Lemurs fortunately 
include certain representatives ricnilv in bulk to Tarsius, that 
interpretation is shewn to be inadeqaate, and the neopalUum 
of Tarsius is seen to poaTcoo the character of smoothness in a 
degree inappropriate to even Lemnrine rurtV. On the other hand, 
the dssuration of the cerebellom demands a similar comparison. 

• ^epbmA. dkad. ve* Wa. Atut^r^. Dee. S4, ISIO. 

S—S 
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As a r^il( of this, Tarsias is no( lowered io position when the 
snialleat Lemurs ere employed as the stajidard. 

But the curious combinatioD of primitive with advanced 
characters confers upon the brain of Tarsius an futerest hardly 
to be equalled among its congeners. 

I. The Organs of Bespiratlozi. The Lungs The distmetivo 
character of these organs is the multiplicity of the lobes, for the 



Fig. 67. Tftnist ipMtfnm. TirtvvJ Mrosal hcUod of Ui« krTni, tbroagh 
Uie aoMrior p%ri of the plica TO<alii. Tba u. onM'tbyraldeu doe* not paw far 
up Ipride tb^reid cartUi^ h«n, bat fortbar baek 11 doM ac. 1, axtwne margia 
oi the la tbe plica Taatiioulani ; 3, appeodis 3, hjold bone; 

4, Attm cartiJeM; S, orieoid canUi^; $. n. (h;z«>4r7(aooideue ; 7, m. orieo- 
tb^o^ue. {*s!} 

right lung has Uve lobes (including e lobus impar), the left lung 
Kp ing divided into four parts. The tracheal rings are complete 
(as in the Lemurs, excepting the Qalagos). 

The l^yoz (Fig. 67). The form of the epiglottis approaches 
that of the Lemun. In respect of other futures Tarsius must, 
however, be contrasted with those uumals. For the ersaminaticn 
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of coronal aocUoBS (Fig. 67) shova that the fne portion of the 
plica vocalis (trae yocal cord) is small, while the raueculature 
adjacent to it is very erteosiye and kas differentiated into sepa- 
tate mtudea Sacb characters may be elumed reasonably as 
evidence of a lowly or primitive statna 

J. The Alimentary CanaL ^e lowfr lip (Fig. 69) of Tarsius 
differs from tliat of Lcmore and Apes alike 
in th(» piSBCwion exceptionally large and 
oxtCQsivu sclMicecTia g{nn^ 

Tho harcl palate is marked by transvcrec 
ridgca or rugae, which are not limited to tho 
fore part but croes tbo roof of the mouth 
at intervals along the whole of its extent 

The stomach forms a simple dilatation 
of the intestinal tube, having a greater and 
a lesser curvature. The latter a closely 
fitted round tho papillary portion of the 
lobus descendens (lobns eaudatuK of many 
writers). 

The Livcr(Fig. 70) preeenta the following 
noteworthy features: 

(a) While resembling the Lemoriao , ^-Wwd». Bvc. 
liver in general characters, and holding Up. Adolt Tmo* spee- 
conseqnently bat a lowly position, the liver ^ * 

of Tarxin.^ docs not shew the excem of lobulation met with in at 
least some Lemurs. In the specimen I there is a greater 

tendency to the production of small lobules than ie implied in the 
account gti^n by Huge cit «. et^iro, p 90, footnote). But 
I cannot recognise a fissura umbilicalia X«:he (quoted by Kage) 
states that it is absent. 

(d) The mode of fixation to the diaphi^;m and abdominal wall 
is almost identical with that deecribed in cotmexion with the lemur. 

(e) In the liver of Tarsius tbe incisura oesopbagea is eo 
shallow that a great contrast exism between this animal and tbe 
Lemur in this respect. 

(d) The indsuia duodeoalis is seen to be present but is 
reduced greatly both in width and depth. 
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(e) The left lateral lol>e (Fig. 70) resembles that of the 
Lemur, tor it sweepa round to Che right side of the abdomiiud 
cavity. 

(/) The lobuH caudatu« baa tv very distinct papillary com¬ 
ponent (lobiis Spigelii) which fits accurately into the Iciaer cnr- 
vature of the stomach, being clearly viaible from the ventral «de 
whon the left lateral lobe is raised. The “true" caudato com- 



?ig. 70. Kg. 

Fig. 70. Tanioi spectnun. Ths Abdoniiisl vlsc«ra la tlwlr nMonvl reUtions. 
BafareooM VO apmbsB ss foJlowst 

1. Lafi ]ob« oniv«r. 

S, Cudiae sad ot Btomi«b with osiopbsgas. 

8. Stoas^. 

4-16. Sual) ioMllns. 

17. CsMdin. 

18, L9. Large iateeline. 

I. V. 0. Inferior vena cava. 

Fig. 71. Tamae speoVimi. The e^i of (be alloenfiai? oanal, Referencea to 
ouatoit we M IP Pig. 70. (Uoe. Aaal Oat) 


ponent is shorter than in the Lemurit is neither ftioifbrm nor 
uncinate as in that animal. It is partly fused with the right lateral 
lobe (my specimeii confirms this, the view of Leebe, as against that 
of Roge'). In these characters (/) Tardus approaches the Ape& 
On the whole, however, the liver of Taraius is of Lemuri^ 
type, and indeed, the aberraot Lemurs such as Ferodicticus 
’ dfoffihoIO|n*cA«f Band las. 1902, p. 527. 
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provide coaQecting gmdaitoos between the two tjpes. Where con> 
tiAtite exist, fts in (e) (d) and (/), the higher type met with among 
the true Ap«t is su^ested. Indeed resembUnces to the most 
highly dovetoped of theee are oot entirely absent. Tet it is not 
aeceeaory to o^nme that Tandns occapis an elevated position on 
this accoont, and it is prcfomble to r^ard it as a generalised 
form, ropresentative of anccston which enn be made known only 
(if indeed at all) by tbc discovery of thoir fossilized rcinmna 

The Pancruu is phmecl obUf[iioly, the left extretnlty being 
lower than the bund. 

The Duodenum (Figs. 70 and 71, N«>, 4) rescmblea that of the 
Lemurs in pOMtloo but is lew prominent. The disposition of the 
eiils of the small intestine is shewn in the accompanying illufitra> 
tioo. It will suffice to notice the comparative simplicity of this 
part of the alimentary canaL 

The Caecum (figs. 70 and 71, No-17) is of very considerable 
dimensions and no appendix is 1o be distinguished. The large 
intestine consisGs of a short straight transverse colon aod a rectum. 

The Spleen is placed between thedi^ragm and the stomoi^, 
having Ices extensive reUtaons with the left kidney than ie the 
case in tho Lemur. 

K. Urogenital Organs. Tlie left kidoey is placed more 
caudally than the right. Into the pelvis of each kidney, four 
pyramidal eminences (one &r larger than the rest) were seen (by 
Burmcister) to project The nght su^aienal body is placed high 
up behind the liver, and in a speciroen of Tareius dissected by me 
it was supplemented by a small accessory suprarenal body placed 
in front of the hilum of the ri^t kidney. The left suprarenal 
was not at the upper pole of the kidney and did not appear above 
the upper border of the pancreas. The testes are intra-abdominal 
in a male Taraius dissected by me. (They unfortunately yielded 
no sperm-celle capable of sepsradon for examination by Retsius' 
method.) In die penis of Taisina, the intercavernous septum does 
net fimtffti n cartiia^ but only fibrous tissue. This applies at least 
to the anterior part, where the corpus spongiosum ie not to be 
recc^ised. Tbe uterus is bicomuate (Bunneistcr), vid the clitoris 
terminates in a la^glaos clitoridia In this respect Tarsias appears 
to resemble the Lemuroidea. 
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lU. Anthropoidea, 

As is well kDowD, this Sub*ordcr includes a large variety of 
forms, diffeiiDg in respect of goc^mphical siciiatiua, habits, oxtomal 
form, and last, but by no means least, of intollectuAl development 
and temperament. In tho chapter dealing with classification, the 
main divisions, vis. the New World apes (Platyrrhinive) whI the 
Old Wiirld group (Oatarrhinae) including Man hinisclt) have been 
indicated aln»idy. la the proeunt plauu, n selection ha* to bo 
made, and only examples of the Cntarrhinao aro described in 
detail. Among the Oatarrhinae, rcprosontivtives of the Cercopitho' 
cidae and Siinlidas will now bo cenaidered. 

(i) CircopUIiscidfu. 

The Family Oercopithocidse itself consists of an assemblage 
of many and diverse animals. We may consider as typical the 
zoembere of the genus Cercopithecus from which the Family has 
received its designation. The very name (Cercopithecus) is not 
without interest. Since it signifies an ape with a tail, wo may 
infer that apes lacking or apparently lacking that distinctive 
appendage were known already to those who coined the name. 
Perhaps they need not have travelled for to see such apes, for 
those found in Barbary and at Gibraltar aru to all ontwiud 
appearance tailless’. Modem systematists include theae apes in 
the genus Mocacua The Macaques uro noaily rotated to the 
Cynocepbalous apes, one point of resomblaocc being that of 
habitat in the sense that they are found almost as fi’oquoiitly in 
rocky serab-covered districts as in the forest-covered are^is*. 

The true Oercopitheous is however a typical arboreal form. 
Rivalling the Lemuie in activity and agility, it resembles them 
further in the highly specialised state of the visual organs, and 
indeed surpasses them in. the extent to which vision has become 
binocular through the more complete overlap of the visual fields. 

’ As e%rlf SMaw on tHe oornfarinfin of Uanasd Ap«« le that publiehcd id 1573 
t; CoUar. Aitaloffio omun Amonomm Hsiicu ft ^rne ttcaudtuat gruu Offnpe^hah 
»iniii» at, aiqu« piclptf. NoUc* Ibot ft dlakinotioo b«twftan ftnd ‘'tabled'* 

ftpae U rftMgaisftd, 

* Cf. fttfttftmflQtt qiMtftd iQ nesrd to Lemur cftttft ftmon^et the Lenuroidca. 
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Unlike the noetiimnl Leniura, the Gerco|Kthed move abroad 
in daylight, and siicb a change in babita snrely providee a sng' 
gpstion 6a to the poauhilitiea of evolutionaiy |«ogress. 

Almoat nx impn'MOve as the deTvI<»pintfDt of the apparatus of 
vision, is the reduction of the <»rgan rv^avacatative of the sense 
of sniell, luid It is proliable that that of hc^aring hua also degenerated 
to Knno cxU*nt. By «my of ciunponaatiiio. stanc rohnomunt of tho 
tactile wruft* is iiifcmsl from the ciaifi»muUioD of cerbun parts of 
the skin. Piiudly tho 1»min ia mlatividy large in and if a 
balance b<* struck ls>t«nsai the gains arwl Ux^tw experienced by 
the variortM urgaus of >*eiiHati*a) oiitlinul above, the bnun-m&as 
nmy ap]K'ar \iuduly great The due to this difficulty will be 
found in a study of the sun^dled "aiaiciatiun areas" of the cerebral 
surface. Thix«c also have increased in extent Such an increase 
is indicative of the arlvancing devek^meot of the faculty of aeso 
ciating senw) impreMona, of powers which throngh evolution 
culiofnate in an intellect <tf human type. Yet the Cercopitheci 
are fitr from having attained that stage, and while the variability 
of these animals nmy be roioarked once more, it is also to be 
remembered Chat if wu judge of their behaviour and mode of life 
from the standp>lnt of tho oidinary obeerver, wc must admit that 
many of them do not seem tu have advanced &r beyond tho 
I/emuTs. 

In the following paragraphs the detfuled deaeriptions are based 
mainly up)n the omditions noted in specimens of the genua 
Cercopithccua But in some instaneea (which will be indicated) 
recourse has been harl to mere acceesible material, vi& examples 
of the genera Macaeus, CynocAphalue and Semnopithecus. The 
Cercopitheci are chancteristically A^cao in their geographical 
distribution, while the genua Macaens is typically Asiatic. The 
Cynocephaloua apes are encountered in Arabia and Abyssinia, 
aa in an intermediate area, bat since they are distributed through 
the length and breadth of Africa, their relatiiMis ate with that 
continent rather than with Asia. 

A General Elztemal Characters, the species of tho genus 
Gercopithecus amount in number to about forty, and consequently 
the description of their extenial charaeteie. If brief, must be of a 
general oatoie ooly. 
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The Cercopithici are small monkeys* mcasurii^ usually in 
length some eighteen to twenty inches exclusive of the tail which 
is chamcterUtically at least ns long again os the body of the 
Miimal. The tail is not preheasilo in the strict sense of that 
expression* which is pinperly oxeioplifted by certain monkeys of 
the New World. 

Tbs bo<ly <tnd feiil aro dud with hair which is of a bright 
colour so variegated se to provide important b^isis of 
cltiseification'. Individual hairs tend to revoal a banded <liatri- 
bution of pigment, a feature common to many groiipw of the 
PriuTiites. Tuft? of longer hairs may develop on the hetui. mid in 
some species a definite b«vrd is distinctive. The himi-limbs do 
not exceed the fore-limbs greatly in length, and in all cases the 
thumb, though short, is present (it is reduced to the merest 
remnant in the allied group of Oolobus monkeys). The tiogereshew 
a tendency to develop iuterdigital webs. The head U rounded, 
the foce varying in prominence according to age and sex, for it is 
relatively largest and most prognathous in aged males. 

The eytt are of large sue and darkly pigmented in aJl varieties. 
The ears’ are relatively emaller than in the Lemurs* and the sar- 
tip is not constantly present. Thus the auricle is involved in a 
proce&i of reduction, which has atfocted the genus Oeroopithecus 
more distluctly than the allied gsnen^ Macacus and CynocepKidos. 

The nose is flattened and the nostrils ure iisutvlly sepamted by 
a narrow septum only (in the Colobus monkeys the interval between 
the nostrils may bo nearly ns wide as in the New World monkeys). 

The possession of large cheek-pooches is a very distinctive 
feature of many Old World monkeys and the Oercopitheci are 
thoroughly representative in this respect. They also possess hard 
callous pads devoid of hair on the buttocks in situations cotre- 
spooding to the tuber ischii of each side. 

' Pcibaps tb« moat tsmarkoblA vuietj ia a anow.whUe form found on the 
TTsper Oon^. The akin i» as vbUe m tba hAlr, bot those monkoje ora not 
allHaoo. for (ba aro-pieiiuot la reteaood io iho Aud even on tbs selsrotio ooeA. 
Tbo occomnee of wUte-sklansd mockers in so sr» oceu^ed bj the most dsrUr- 
pigmentsd Somi&idse affords material for fros speealMloo. 9are Z will oolj 
raggesE that tbs dim light ot ths mors dsoss forssEs ms; hare oontribaud to tho 
pn^notioo of kbs torist; In qasalloQ, 

* Of. Keith, y<u<ire, Nor. 7, ZSOl, pp. 19, SO. 
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yiH, T8. 




Pif. 74. 



7fi. 


Tf. moaolfw. Tb« bait-bMtt of tbe MaJp. Tha forabad '» 

dirwGad downwds. (Fna SwvmJba.) 

Fif.78. Tba hur.SrMto «l «b« MBlp. Tbe {(K«h«ad is directed 

iownw%ri$. {hra Bcbwiibe.) 

Fig. 74. Tbe bMr>»Ml6 of (be eeelp. The fonbwd ii directed 

dcpwwftrd*. (Prtpin Scbvelbe.) 

Kg- 76> UaCMQe CTMmoIgos* Eeir-CM(e ol donel espect of tbe bead 
aad traak. (Fran Sebwalbe.) 
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B. The Hair. The following notes are based on the descrip¬ 
tions of Schwalbe\ who has provided adnnrable accounts of 
foetal specimens of Maeaxens oynoinolgus: 

(a) Sinos-hairs or vibrissas are found in four regions of the 
he«ui, viz. the sapiuorbital region, the lateral ousiil region, and 
neiu* the upper and lower lips. No such hdrs aru foun<I on the 
cheeks (of. fupra, p. 65). Elevatiuns of tho akin or pxda of im- 
plantatioD for these hairs are not dofinitoly present, though some 
indications were noted. 

(b) From the r^jion of the brows the hairs of tho scalp arc 
directed ixom before bsickwards, i.a cranio*can<hilly; ncixr the 
vertex the stream pisses into a vortex in the middle line b\it the 



fig. 76. Uscaeus eTDomoJgn^ Htir.ttoois Qio upper limb. (From 
Sobmlbe.) 

lateral parts are not interrupted (Fig, 72, with which Figs. $6, 73, 
and 74 are to be compared). 

(c) This caudocranial stream is a primitive poaseasion. It 
continues (Fig. 75) without interruption along the back and on to 
the tail where (with rare exceptions) it divides into symmetrical 
lateral subdivisions. 

(d) No spiinls are present on the Honks. 

(s) No spirals interrupt the hair-stream in the upper peotorel 
region (contrast with Tarsius g.v.). 

(/) The elbow marke the convergence of two streams, one 
coming from the upper arm, the second from the forearm (Fig. 76). 

* Seleuln’e LUf«ruQgz. 1911. 
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Id regard to the impleotatioo of the h&iis by groaps, De Meijere* 
remarks that such groups are p rooc nt, and diet Iq the Cercopithe* 
ddae thej consist oanallj of more than three hun. 

0. Skiu Colour. Hie skin is sutgect to nearly as many 
vanations of colour as is the hairy coveriag of the Gercopitheci. 
One subdivision depends in fiuit for ita recognition on the intense 
pigmenfiatiun of the extromities, f<« in this particular group they 
are of a livid colour. In othw examples local patol^ of skin 
assume tints of extraordinary intensity, .ns for instance the green 
colonvtion of the external genitalia in Ccrcupitheeus eaUitrichus 
(the green " monkcy\ the dark indigo blue of the same region In 
Cercoi>ithecns, or the C cyDosuius, and t^a the scarlet 
hue of the ischial calloeidoa in the latter species. The "deeh* 
colour” of the skill in Hamlyn’a CercopithecQs has been noted 
already, and though thia tint is nniveissi in that animal, other 
Gercopitheci exhibit localised areas of similar colour. 

This variability in the CercopiUieci pl«^ them in marked 
contrast with the generally sombre^olonred) Lemurs. 

With regard to definite scales or dermal acutes, the ischial 
callosities at once occur to the imagination as a pceaLble site for 
such specialisations. Yet, in truth, thoae callosities reproeent a 
hypertrophy of the epidermic squamous cells en masu, rather 
than the production of definite laminar '* squamae.” 

D. Hands and Feat. The notes in this section sre based 
upon the obeervatims of Schlaginhaofen (op. v. tvprOy p. 69). 
on specimens of Macaens, which is the most appropriate form for 
consideration here. 

The exposed hairless snrfiscee of the palm and sole are entirely 
covered with papillary ridgee. Such an increase is distinctly 
suggestive of a corresponding advance is the activi^ of such 
functions as they subserve. Of the various “ pads,” all save the 
proximal " thenar ” one svpra, ^ 6d) are represented on the 
vola or palm of the band. 

On the plantar sur&ce. a prommence of the heel provides for 
a fiesh extension of the corrugated aie& All the '* apical *' pads 
are praent The four ^paca! 'interdigital’* pads are also 
> /oMmaS. m. ISU. 
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developed, but hove experienced a slight displacement laterally, 
BO that they oppear to be thrust towards the tibial aide of their 
original podtiona The first interdigital pad is continuous with 
an elongated eminence, extending nearly to the heel (and poeibly 
equivalent to o proximal thenar pod). The fourth intordigital 
y&d is closely connected or even coutinuons with >\ similar but 
narrower “fibxilor” eminence reaching the heel (and, in pert, 
rcpruaenlativu of the proxi* 
idhI ^mti-thcnfir pad of the 
priinitive grouncl-fi*rin). 

The apiool i>»u1a of the 
digitfibear patterns doncribud 
as elliptical loops. On the 
thumb (poHes) in p*irticiilar, 
the appearances strongly 
suggest the presence of 
the entwined loops called 
(by Schlaginhoufen) “ vortex 
duplicatus.” On the middle 
phalanges, the ridges run 
transversftly or in flattened 
arches. They ore lesa nu¬ 
merous here, ond In Macoctis 
cjnomolgus they may even 
fail to develop in this port. 

On the proximal phalanges, 
ridges with an oblique 
direction mark the poUex^ 
arohee or loops replacing 
them in the remaining 
digits. On the interdigital 
pads, tba general tendency 

IB to the appearance of “ vortices duplicati” on the summit, while 
the spaces between the pads are marked by a series of curved lines. 
These originate in the ‘'carpal ” r^on, and radiating thence, they 
spread out towards the rciargins as they descend- 

Tbe general disposition of the papillary ridges on the plantar 
surface (Figs. 77,7$) resembles that just described as characteristic 


Fig. 77. Mmuqs omMtrinoi, Cotandoos 
TM of tolfi of (b« foot. (From 
i^haofSD.) 
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of the pelm of tbe bAod. Special atteotioo must t>e directed, 
however, to a featore ascertained (by ScbUginhaafen) to distinguisb 
the Hiu^ciis group of Cercopitbecidae, and with these most of the 
CatarrhiDoe including Mao, while tbe Cyoocephaloua apes alone 
stand out in marked contrast with all their asscciatea 

Tho feature in qneedni is the comae pursned by a eertaan line 
(marked on the plantar nir^sce (Fig. 79). This line (Bm) 



. ?8. UI14MU DAUMBttl- 
nnt. of tb« cntaUMiu 

ppvfw of tb* fooi M ebtwa 
IS Fla 97. (frm BohUels* 
hovha) 

A. trimAioB. 

E, , fi, oto., lia«M tarxDuuJM. 

C, “C****** prieotpaJs. 

Ji, tnadioB MeaodBnua. 

S,, aenuia Moandsn*. 

F, figUTS iMliJtf. 


should be traced from the tri-radius (T,0 whence it starte at tbe 
iMse of the first inlerdigital pad. It passes hence towards the heel 
with a bold sweep, and finally it is recurved towards the tfbial 
margin- Such is its characteristic (thox^h not invariable) course in 
the majority of the Clatarrhinae. But in the Cynocephali it may be 
observed to cut dean across die plantar surfece to the^iiuior 
border. (In such a case, tbe remaining three interdigital eminences 
are isolated from the proximal eminences by a series of transversely 
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directed ridges. The pnlmar surface in the CyDCcephaloua apes 
seems to be distinfuished in a somewhat similar manner. It 
is impossible to avoid the 
impreasion that this pecu¬ 
liarity is associated with the 
eminently terrestrial habjto 
of most of the moinbers of 
this group of monkoyw.) 

R The Skeleton. The 
{Fig. 80). The bmin- 
case has inci^oascd in rise, 
particularly in its vortical 
diameter. The face pro- 
trades less than in the 
lemurs, but more than in 
Tarriua In males (especially 
inaged animals) the temporal 
ridges are often prominent, 
and there n:»ay he prominent 
aupra-orbital ridges. The 
snoutrlike projeotion of the 
fecial bones is pronounced in 
the D<^*fcced monkeys, but 
is much diminished in the 
Oeroopitheci, A wall bounds 
the orbit posteriorly, and the nasal duct opens within the tiia^n 
of that cavity. On the inner orbital wall, the lachrymal bone 
is separated (as in the Lemuridae) from the os planum of the 
ethmoid, by the interposition of the fronUl anti maxillaiy bones 
which unite along a fronte-maxillary suture which often measures 
10 mm. in length. The inter-orbital apace is very narrow, especially 
in young indiriduala, and in its upper portion. 

The infra-orbital auial is not roofed over. In the temporal 
the alisphenoid is separated from the pariefcU by the interposition 
of the frontal and squamous por^n of the temporal bone, which 
unite along a fronto-squamoua suture. The New-World Apes 
commonly present the Lemuroid feature <»f a parieto-sphenoid 



Pig. 79. Mu»cu0 nemwulous. 
of tb« euWnAQQA groovw of tbo sols of Uio 
foou SpotiR) lUtonUon ie (o Uie 

coon* of Uie line mMkad (From 

Schlaglobautoo.) 
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articulation. The malar bone in tbeee apea may also be prolonged 
backwards so as to tonch the parietal bone. 

The palate is elongated, the glenoid foesa deeper than in tbe 
Lemurs; the post-glenoid tubercle is well developed and spiny. 
The tympanic bone is expanded to ibrm a tnbe which protects 
the external anditory meaCtu and tympanic membrane, and there 
is no auditory bulla in. the Old-World monkeys, though this feature 
characterises their New-World repfesentatiTss. The anterior and 
interior part of tbe petrous portion of the temporal bone is 





Pis. SO. Cmumn, vith at ft tOftOftooft aoete (Oftroo^tbMdfte); 

note Uift ftbftMKft erf to aodikrr SaQft: tha aobtfUstioe ol oDoto-seaftmem c&i 
honto-mftxmft^loc^bftfto-pftrt^ fta* U u fci j um^mo trfftJ irtioak l i ftM ; aMoalw 

thft aomlMr of Mtfa. oad flOOBpftn «Uh IS laS 21. 

commonly indated in appearance. The bam-occipito-sphenoidal 
suture psiaisls for some conmderaUe time after the completaon of 
tbe dentition. 

Tbe dental formuJa is identical with that of Man (the New- 
World monkeys baring an additional premolar tooth in each 
jaw); the molars commonly bear Icmr distinct cusps arranged in 
two pairs, an anterior a poeterior. (For fuller details, o. 
Chapter VI.) 


D. M. 


130 THE GENERAL ANATOMY OF THE OERCOPITflBCTDAE [SECT. A 


Vertebral ColumiL The cervical verCebrae arc seven in number, 
the tboracic and lumbar together are nineteen, of which twelve or 
thirteen usually bear ribs, and are thus to be regarded as the true 
thomcic elements. The tenth vertebra is often the anli-clinal 
element. Three sacral vertebrae and a very variable number 
(S—2$) of caudal vertebrae complete the series. In the lumbar 
region, apine-liko anapopbysial processes (Fig. 8l> are directed 
backwards from each vertebra to embrace the anterior s^ygapo- 


physoe of the succeeding one. 
The curvature of the vertebral 
column is much suppler thanin 
Man, being a simple thoraco¬ 
lumbar curve wbose concavity 
is dirocted downwards. An¬ 
terior to this is a cervical 
curvature in the opposite 
directioa Posteriorly, owing 
to a tilting upwards of the 
sacrum, an appearance of con¬ 
vexity downwards is often 
seen especisklly in the Baboons 
(Cynooephali) (Fig. 82), 

The sternum consists of 
six ossified tegmenta, all of 
which are rod-like, save the 



Ar)*pophys»S' 


F]g. 81 . Chonolosnd thrw laratw 
veHabrae »f a OercoptbMiu monke7(Cem< 
tifihwidM). with aotMpbTSM ptvjMttDg 
rabomllj ^toca tbe p«diola. 


prestemal element The costal csxtilagea of eight ribs i‘cach the 


sternum directly. 

The clavicle does not shew the degree of sinuosity of the 
human bone. The sterna! end is straight, the outer portion being 
concave forwards. A strong deltoid ridge replaces the tubercle of 
that name in the human clavicle, An impression for the M. sub- 


clavlus is distinct. 


The scapula is very broad (Fig. 83 a) (when measured in the 
general direction of the spine) tn comparison with its diameter 
from the superior to the inferior angle: its "index*' is 118 approxi¬ 
mately. In Man. the index is about 65. The acromion process is 
comparatively small. The scapula in general resembles those of 
aoiumis with quadrupedal gait rather than those of the Simiidae. 
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in animals with quadrupedal structure) have not 'been fiu- en¬ 
croached upon by pronation and supination. The angle of torsion 
of the humerus amounts on the average to about 100* (of. Broca’s 
figuivs: Carnivora, average angle 05*; European, 161*). The 
carpus retains a distinct oe centrals: the pollex is very short, 
owing chiefly to the diminutive idse of the phalanges. 

lie pelvis is transversely narrow (like the " thomcic cage "), 
the oMa innominata being elongated antero-po8terit»vIy, ie. as 
measured from the crest of the ilium to the tuber iMshii; they 
thus are strongly contmstod with the corresponding V^ncx in Man. 
The pubic symphysis is long, and indeed so extensive that the 
ischial bones come ii)h> c^mtAot. Thus the symphyxia is really 
pubO'iscbiatic. The tuber ischii is large and everted. 

The femoral bead ia small, and the neck short in comparison 
with that of the human femur. There is a very distinct linea 
spiralis in some cases, hut the linea aspera is only feebly developed, 
fiiferiorly, the lack of transverse width is characteristic, while the 
curvature of the condyles, when regarded from the side, is more 
nearly semicircular than in the case of Man. The patella is narrow 
and plays equally on each condyle. Commonly a sesamoid bone ia 
found in the outer head of the gaatromiomius muscle. 

The tarsus is flattened, and its constituents similar in number 
to those of the human tarsus: the hallux is very short when 
compared with the other digits: this is chiefly due, as in the 
manus, to the shortness of the phalanges. 

F. Muscular System ^ 1. The M, platysma is a strong and 
extensive sheet, traceable baokwenis to the middle line of the neck 
and upwards to the zygoma; below this it is attenuated locally 
where the cheek pouch passes outworda In the axillary region, 
the M. dorso-humeraJU is as distinct as in the Lemur or in Tarsius. 
In a Oyuocephalus mormon dissected by me, nerve^fibrss were 
supplied to this muscle from the inner cord of the brachial plexus, 
and also from the lateral branch of the second thoracic nerve. 
According to Euge the M. sphincter coUi is well developed. 

' Tb« d««erlptioQS ar« based petti; od diMeeUeos of Cmcoepbeloue moake^a. 
Bigbt anUivlsions of Uw nvenletore ere dutiaguiehad, end ere tbe eeme ee Iboee 
emplojed Ui ti^e eeee of the Lejoor (v. p, 77 rupre). 
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2. The M. digas^eoe is reiDarl;ab]e chiefly for the tendinoae 
arc stretched across the middle li&e of the Deck (from ooe tendon 
to the other). From this arcade the mxiede^flbrea of the aDterior 
belly take origin, the muscles of the right and left sides forming a 
oontinaous sheet The latter is however distinetly thick where it 
is attached to the mandible. Here it lies immediately beneath the 
lower border of the hone, but no ^'digastric” imf<«SQOn can be dis- 
tiDguJshcd in the dry bone. The posterior belly is accompanied 
by the M. Btylo-hyuidens which diridee to allow the tendon of the 
H. dignstricus to pass furward 

3. The M. stemcHraastoidoiis is maaave, and it arises from 
the clavicle as well as the prestemom. Tbos two muscles are to 
be distingnished, and they are osariy equal in 

4. The M. Irapeaus is attached to the outer fifth of the 
clavide, and is thereibre widely separated here fioin the M. stemo- 
mastoidena Beneath the acromial part of the muscle, a second 
and thicker stratum passes upwards to the cervical vertebrae 
(U. aeroinio-tracbelianns). Similarly, a M. ocdpito-scapularis 
blends with the rhomboid sheet, which is thus carried up to the 
skull. Lastly the M. levator anguli scapulae may be fbnncl in 
continuity with the U. senatos magnua Such muscles provide 
useful stays for the fixation of the shoulder in climbing movements. 

The M. deltoideos occupies the whole of the ventral sarface of 
the clavicle (no clavicular component of the M. pectondis major 
being developed^ Ibis muscle will be found to extend also along 
the whole length of the scapoUr spine as for as the vertebral 
border of the bone. 

The M. pecboralis major is thus '‘stenoal” osly in origin: but 
its prestema] component is now of considerable w. The K. peo- 
toralie minor arises likewise from the sCemum (not from the ribs) 
and it is inserted into a foeoal sheet laid on the coracoid process, 
but not strongly attached thereto. A third pectoral muscle (pos¬ 
sibly fused in Man with the great pectcnl muscle) arises from the 
lower costal cartileges, and peasee alongside the leaser pectoral 
mass into a fascial expansion over the shoulder-joint The sub- 
clavius muscle is distinct ot large. The IL latissimus doiei is 
characterized by its acceseocy, viz. the hf. doim-epitrochlearis or 
M. latasaimo-condyloideus, se^ in the I<emais and Tarutua The 
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M. la^esixacs remains devoid of tendon fibres till near the hamerus, 
It has no scapular component, and its most anterior (cephalad) 
fibres pass behind the tendon of the M. teres major (Koblbnig^e* 
has referred to this), of which muscle these fibres may form an 
aberrant portion, 

6. The M. biceps humeri is not provided with a lacertas 
fibrosua The M. cornco*brachiaIifi is subdivided into longer and 
shorter components. 

6. The mnadcs of the thumb present no estential difPorcncaa 
from those of the Lemur (ti p. 7D supra). Each of tho cthur digits 
is provided with two extensor tendons, a deep tendon being added 
to that of the extensor eommunie in cau:h insUiiee, 

7. The orum of the diaphragm may extend caitdally as far aa 
the fourth Inrobar vertebra (in Semnopibhecus, cf. Kohlbrugge). 
The muscle lb thin and its central tendon less extensive than in the 
Lemur. "Arcuate ligaments" are not distinct, the muacle-fibree 
arising locally from the fascial sheath of the M. quadratus lumborum, 

S. The U. gluteus mazimus is small: it arises however from 
the caudal as well as the sacral vertebrae, the caudal part forming 
a separate caudo'femoral muscle: the femoral attachment is 
greatly restricted in extent: the rest of the muscle joins the 
M. tensor fesciae femorie and thus is continuous with tho ilio’ 
tibial band. The latter is not distinctly spedalixod and the fascial 
sheet by which it is represented expands generally above the 
patella and round the front of the knee-joini The small separable 
deep component of the M. gluteus minimus, known as the M. scan* 
serins, is usually prosent (Echlbrugge). The M. biceps femoris 
possesses but a single head (the “ long " head of hiunan anatomy) 
which merges into the fascia covering of the muscles on the an¬ 
terior aspect of the leg. Thus it comes to be attached to the 
tibia The New-World monkeys possess the short or femoral 
head of this muscle, as described by Professors Windle and Parsons 
(.Proc. Anat Soc., Nov. 1399). The short head of the muscle is 
identified’ by those authors with the M. tenniseimus (Paiaons) 
1 AfuiUnuni ?^«rvsv iar iVtmakft, AniMrdiuu, 1897, p. d9. 

’ Thii idwtifloMion wu msfinued iodepeodAoUj Ant j«ut kfiw bj EJaaMoh, 
wlioM itrietoiM OQ (be luk of paceptioo of bie ajiatoaioU MJleegOM ia this 
eoimlr? pKv;de aniQtizt; reiidug la view of the te^ta u to pnorit; ia mecter 
[of. Mof^ioiofUchei JaMraeh, BA.Qd mx. IBOS, eepeoiaU; pp. SIS, 231]. 
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Iband in 9om9 of th« lower Eutheri^ Bat eren tbe M. tenuissiatafi 
ifl not known to exist m the Cereopithecidae. 

The addnctor m« <w of femonl mosclee is well de^loped. The 
M. Adductor longos is Urge and containB few tendincnje fibres. 
The M. addnctor l^evie is onlj to be separated artificially from 
the M. adductor magnos. The laftter U dearly composed of two 
elements, and the superficial artery passes between them ohli<^aely 
as it enters the popliteal space. One part of die muscle (supplied 
by the sciatic nerre) arises close to the tuber iachii and ends at 
the medial condyle of the femur (pars ischio-condylam). The 
remainder (supplied by tha obtarator aeiTe)j arising from the 
rami of the ischium and pubis, is inserted into the femoral shaft, 
and extends over the ** popliteal area'* of that bone. 

The M. gracilis is wide strong. Below the knee>joint it is 
inserted partly into the tabia (entarely so in the Scmnopithecidas: 
Eohlbrugge), azxl partly into the deep fescia of die leg. The tendon 
of the U. semitendinoeus has a yrnilar (twofold) distribution. 

The hi qnadrice^ extensor cruris consists of the usual com> 
ponenta The hi. rectus hss a Urge fiattened "acetabular" head 
(the “reflected" httd of human anatomy), while the second head 
is distinct though small in Oynoeephalus. The M. vastus lateralis 
is more extensive about the great trochanter than is the M. vastus 
mediaHs. The M. vastos intermedius is closely related to the 
latter, and giv^ off no fibres (save posmbly a few to its lateral 
side) to form a M. suhemreas. 

As in the Lemur, the M. soleus b the Cercopithecidae owns a 
fibular origin only. The M. plantaris sends a long slender tendon 
downwards between the Mm. gasttocoernii and soUua This tendon 
U btimately connected with die tendo Achillis. Yet it can be 
dissected away from this, without much diffienlty. Then it will 
be found to pass round the beel to become condnoous with the 
plantar fasda. The mnacle is reduced ta sue as compared with 
that of the Lemur (and of Tanius’X 

(i) The chief fisatures of the pUntar feecii consist (accordbg 
to Loth*) b the marked developmeut of the " ^nneurosis tibidis " 

* V, (b« illoftmagos in Tallols* UMmoir ou PU^Okanl*. Se tn Soe. 

d'Aiuh, dsiwit, ISIS, p. S74. 

* OcmrpdnSciwUM S«r <!w. zzrtra. 1W7. 
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(a sheet of fibres not found in the true Lemurs). The fibular port 
of the aponeuiteia becomes attached deeply in the region of the 
fifth metacarpal hone (proximal pait). A deeply-placed inter- 
mediate oponeuroais runs towards the first digit, but the original 
‘'fasciculus hallucis” (seen in Lomura) does not roappoar, The 
outstanding point ie the strengthening of tho raidclle parts of the 
aponeurosis, and this feature iv directly related to the ouvinmment 
of the animals concerned, for it in gruatont in thiwo, such jw Cynocc- 
phalua hamudryas, of terrestrial rather than pmuly Hvbt>r<'al luibiWi. 

(ii) The M. fioxor brevis digit<*rum arisw pai-tly fnuji tho 
plantar fescia. In a young xualo OynacephaluB inuruicn, I found 
an arrangement identical with that represented by Dr Sawalischinh 
Tbus the superficial head (derived from the plunhir fa«cia) fL> 
nishod a tendon to the soeond digit, and an indefinite fesdal 
expansion directed towards but failing to reach the third digit. 
The deep head arose from the tendon of the M, flexor longua digi- 
torum (flexor tibialis) and provided perforated tendons for the 
third, fourth and fifth digits. 

(iii) The M. flexor longus digitarum supplies the four outer 
digits and is joined by a M. flexor accessorius which has hot one 
he^ of origin. 

(iv) M. flexor ballucis longus (flexor fibularix) In conjoined 
with the tendon of the preceding muscle, and contributes tendons 
to the hallux and three next digits, but not to the fifth toe. 

While the conditions in general resemble those already noted 
in the Lemur, a few points of distinction may yet be found. Thus 
the differences axe lout in the upper limb, and hero no functional 
diveigeuce of note has occurred. In the lower limb, the monkey 
shews s^ns of a tendency to emancipate this organ from a solely 
arboreal function. The strengthening and increased rigidity of 
the plantar fascia, Che development of a M, flexor accessorius, 
and the withdrawal of part of the hC flexor fibularis (from the 
fifth toe) together with the relative shortening of the digits, all 
point to an increased adaptation of the foot to a truly planti¬ 
grade (ss contrasted with a prehensile) function. 

A muscle in the orbital cavity named M. choanoides (or M. 

‘ M&Tphfilo^iMha Jairrhueh, Bsod sue. 4, $. Fig. 
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retractor 'bulla ocoJi) ts fbuod cunsttntlj in the Cercopitbecidae. 
It ia unknown in the New*Wortd noukeyaS in the Siaii i dae , in 
Man’, and BormetsUr neither menfejona it» nor does he figure it in 
Toiaiua. So irregular a distrihatien most own some definite sxguifi' 
csnce, but as yet thia is obscure. 

G. yasccdar Syatem. The heart is placed mcaially’, hut 
the apex hus just reached the left side of the sternum (in Cyno- 
cephalous mookoya it may retain the mesial postion) where it 
lies close to the ^th coetal cartil^e. The form of the heart also 
shews an advance on that of the Lemnra, for the transverse 
diameter begins to assert a soperiori^ over toe dorsi-veutral one. 
Again toe long of the heart is more strongly inclined to that 
of the posf^eaval vein, and therofore is pointed lees directly towards 
the diaphragm. The inCia*thoracic course of the post-caval vein 
is correspondingly shortened but is still distinct; the subperieardial 
sinus (with the lobus impar) still persists, while a “ bursa infra- 
cardiaca” of “peritem^’’ ofigio has been seen in Cynocephalus 
by Profcsior Peter Tbompeon. The diaphragmatic contact-area 
of toe pericardium Is however enlarged. The great vessels socoe- 
timee arise fioro toe aortic arch aa in Han. More commonly, how¬ 
ever, only two trunks arise thus. Of these the first or innominate 
gives origin to the left common carotid artery and then bifurcates 
as in Maa These characters may be taken to indicate the early 
stages of a thoracic enlatg:ement, and a change in form related to 
the shortening of the torso, and presumably ad^>ted Co the as¬ 
sumption of the erect attitude. 

axillary artery still retains a primitive arrangement 
by providing a large snbecapolar trunk for the ciicumfisx 
arteries of the humerus and scapula. But the A circnznflexa 
homeri anterior tends to be detached from thia and to arise 
independently from the axillary vessel Herein the Ceroo- 
pithecidae (especially Cynocephalus) approach Man more closely 
tbau do toe Simiidae. The brachial vessel is almost always 
of the "superficial” type, croesing the median nerve superficially. 

I Otttoy, p. z. S. ISTS, p- 1S7. 

* Escept as &a MoeMlf: tt. ib WhitmlVs lysriinwi, 7.J.P.. B.n. Ocu ISU, 
p-SS. 

* Morpit. /sArk. B4. zs. 
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and dividing uaually above the level of the elbow joint Tbua 
varioos types of the "high origin" of the radial and ulnar 
offshoots are produced, and the arrangements are eiroilar to those 
found in many human foetuses before the end of the sixth month 
of intra-uterine life. The radial and ulnar contributions to the 
palmar arches are about equal in size in Oercopithecus, while in 
the Cynocephalous monkeys the ubar arWry is the smaller of the 
two and thus more primitive. In the lower limb, the deep branch 
of the common femoral artury is less developed, it gives ^ 
fewer importaut branches tlinn in M*vn. In particular the A. cir- 
cumdexa medialis may arise (with the A. obturatoria) from the 
A, hypogaatriCQ. A distinctive feature is the A. saphena which 
runs from the thigh to the foot in a subcutaneous situation, and 
ends mainly as a vessel perforating the second interosseous (meta¬ 
tarsal) apace. The A popUtea is not pressed into the fold of the 
knee (ae in Man), and its position like that of the A sapheaa 
seems to be delerinmed by the characlenstic flexure of that joint 
The two plantar arteries are present, but small, the chief supply 
to this part coming via the A. saphena thrm^h the second space 
as described above. 

H. Nervous System, i. The Caroopithecidae possess a 
brain conspicuous for certain details of apedaliaation. 

Foremost among these» the large size of the ooipiis callosum 
may be mentioned. This ehoracter is not only expressive of Che 
increased mass of the neopalliura, but it indicates particularly an 
augmentation of the association areas of the cortex. The extensioE 
of the latter is the more important character. But the boundaries 
and extent of those areas are not evident until a variety of details 
have been studied. The corpus callosum is earily exposed to view, 
and sinoe its limits are distinct, it has been placed in the fore- 
gronnd here. 

The cerebellum has also increased in relative bulk and is neatly 
as instructive as the preceding characters. 

ii Examples of conditions appaxently primitive, but with 
better reason ascribed to degenerative changes, are ixisignificant 
or abssnt. Where dsgsDeration has taken place its effects are not 
of this kind. 
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iii The Cereojrtthecidae miunMin the high development of 
the visoAl sense noticed previoualj in the Lemuie and Taiaus. 
Consequently it is not sorprieing to find that the form of the 
cexebrum is strongly infinenced by the aeoeauty of providing the 
requisite mecha&iBia. 

iv. The neopallium is not in all cases very highly convoltitw, 
and consequently the statement r^arding the exubeiunoe of its 
development might seem to be controverted hereby, ^e reU- 
tively small siae of most of the animals onder conaidemtion must 
evidently be into account when this objecti« is rais^- If 
this be done no appreciable discrepancy of statements remains. 

Some Md i **"^* details may iioir li added. The inthropoidea 
are zaicrosmaticS the Ceroopithecidae providing no exceptions to 
this rule. Thus the oifrcfcory bulb is reduced in sise, while its 
tract is pedunculated, is. elongated and attenuated in a marked 
degree. The tuberculum olfiujtorium is still recognisable, and a 
remnant of the fissure rhinalis appeare as the incisure tempon^ 
(c£ Fig. 84> But olfcctory commissures, is. the anterior 
commissure and the psalterium, tether with the fornix, are 
greatly reduced in relative bulk. The marginal palUum presents 
no features deserving special comment. 

The large else of the neopalUum has been remarked already. 
The ocdpitsl end of the henuspbere overly the cerebellum (roost 
extensively in the small American monkeya, Chiyaothnx wd 
Hapale). This part of the cortex (the area striata) has peculiar 
histological features, wherein the Ceroopithecidae ate approached 
by Tarsiiis, while th^ stand in coatrert to the Lemurs. 

The occipital pole of the neopallium contains an extensive 
posterior coma of the lateral ventride of the bM, providing thus 
the material for comni«it similar to that just passed on the area 

striata. , . 

The plan of the neopallial convolutions is presented in toe 

accocDpanying illuatretaoas (Tigs- The presence of an 

“ insula • in the lower part of toe Sylvian fissure demands special 
notice, »s mdieative of ti>e locJ growth of the suiromding partB. 
The eitent of the frontal, parietal, and temporal aeociaKon aieas 
is shewn in Fig. 85, with which the corresponding diagrams for 
> Cf. retwttcce M eep.it. 
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[sect. 4 


etKTlOL IVkdlft 

iHTiiiiPAdaTAb ai»i.»D* 



MHXHMTaji* avkSiri 



I*lA S4 Tl»« lefi MrtbnJ b«nl*pbep« oi fc 8«on<^itlj«ou* monkey (CatMpilb*- 
<3i^y. Thft wa fMtorw m* amilM to tbote &f ti># buiuAa on V**/^*?? 
UfJi th* MBikU posHpldBifcl gyro* A, I* noJ toiUo, uii She fM^A danfcl* 
bMnotbdfln «xp 0 f«d. 
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Fis. M. C»rti«l «« g« lb. U«.l «I«1 ol lumiipl*"*- 

{Prom Srodaun, «g>. «><•) 
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Hajwle (Fig. 87)» the Lemur (Fig. 46) and TAreiiia (Fig. 64) are to 
be coenpored 

Tbe mid'brain has undergone little or no evolutionary change. 
The cerebellam is enlarged as compared with its condition in ^e 
Lemurs. Its fbnn is modeled by the contact of the occipital lobes. 



Tig. ST. Eftpd« )«44ba«, « noall Anorisas toaokay {tfureoeW). Oortioal 
ar«a* of She biain. li4«al wovexie;. For eamperiHa with FlgA 46, 64, and 60. 
(From Srodmano, op, cti) 



Fig. B8. SapaJe ja«chni. Cortlca] ar«M of tba b)^. Uajal aapoot of tb« 
bomiapban. For oompariwa vltb Figs. 47 and'86. (From Brodm&an, op, at) 

The fioccularlobe is a till divisible into a docculua and a paraflocculua 
Both are reduced in aise, but the paraflocoulus retains a petrosal 
lobule which the Certopitbecldae poasees in common with acme 
more lowly mammals. The pons varolii is large, but the irapeanm 
la still exposed on the sox&ce along its hinder ma^in. 
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In studying the peripheral aerres of the Ceicopithecidae, we 
eocoimter again evidence (se in the Leconrs) of a tendency to 
the mode of the hmb-plexueee to be poet'hxed ” as compared 
with the usnal human tjp& {When companble nerves in two 
plexueea do not leave the cord at the same level, the plesus in 
which this level is further from the brain is "po8t>frxed" as 
contrasted with the other.] The tendency mentioned above will 
be realized best by conaidoring some actual results of dissections. 




Piff. M C0SBas»«kn taman i^«ppwtbMia« atmeaea lh« drmpatSMui 
Mfd 2 (A) OTDOcerhaJM OMSoa. a o( Um aoS (B> 

• Lamor. la (A). «lia a a eo ad IbesaoA ntfra (TbS) u a«a W 4mda. and Uu nfw 
tneeb at divlaies jwtt U»a BrachW l4«ra& (Frooi Sia wet i aa a bj W. L. H. D.} 

The brachial plexus in a series of primate viimale hss provided 
information which may be tabulated as follows: 

Plena hrachialis. 

L J'fsvvua : Sogmentel denvatdon in terms of cervical 

nerves. 

Man : C, (« a, C.). (Harris*,) 

Cereo^thecidae: Ot, Cf (Kohlbmgge^) 

(and Lemurs). 

‘ J. A. P.. JeJj, iflW. 


s Km. Ak. tm Ww. AvuUiAm. 1897. 
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IL CoQtlibution from the seoond thoracic nerve. 

Mao: variable, and usually email. 

CercopithecidAO: Turiable but often large {d. Fig. dO). 
From these data (i and u), it appears that the plexus in the Cerco* 
pitheoidae tends to a position more distal chan that of Man. 

A similar conclusion will be drawn from the study of the 
lumbar or of the sacral plexus in the several forms. Hero it will 
dulSco to record the evidence of the N. femoralis (anterior crural 

nemX 


Nerput /morai{$: 

Man: 

OercopithoeidAc: 

Tarsius: 

Lemur: 

Tupaia (an inssetivore): 


dslvAtloo in (ormi of 
thonea'lumbar oerv«H 

14,15,16. {Quain\) 

... 16,16,17, or 16,17,18. 

(Kohlbnigge*.) 
... 15,16,17. (Ruge*.) 

.17,18- ( „ ) 

. 17,18. (Leohe^.) 


In the lumbar plexus, the proceas of reduction in the number 
of thoraeo^lumbar vertebrae is doubtless mfiuential so far as Man 
is concerned, but this fester must be excluded in the case of the 
brachial plexus. An appeal to modifications induced by the erect 
attitude has been deemed reasonable if not sufficient, but of-late, 
objections have been brought against bhia explanation by Professor 
Wingate Todd. 

However this may be, the various members of the Primates 
fall into a sequence when judged by the test as applied to the 
lumbar plexus, and the sequence is identical with that considered 
on a summary of the whole evidence to be the natural one. 

Before passing from the nervous 83«teu:i, it should be added 
that the Cercopithecidac (or at least those in which the tail is 
lon g ) agree with other long^Cailed mammals in the possession of 
well-marked coccygeal or caudal nerves concentrated in a long 
“collector ” nerve on each side of the tail. 


> Quoiad bj Sohlbragge, op. of(. 

* hoT^holcffUeSa Jahr^h., Band x^. 

* Quoted 1:7 Ross, op> dt. 


* op. cit; of. p. 148 Mltpro, 
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L R^spiratorj System: the Larynx, The hyoid bone 
is chareetenzed by the eola^emeiLt and downward extension of 
the haaj*byaJ. The latter however U not excavated in the 
Cercopithecidae » in the Celw Myeetes (Howling Monhey). 
The laryngeal appantue generally leeembles that of Han, all the 
rauscles end cartilages of the haman larynx being recognizable. 
Coronal sections of the larynx reveal one or two dis^ctive 
features (cf. Fig. 90X 

Most obvious perhapa is the rdatively long and thin plica 
vocalis. The unusual extent of the M. crko>thyroideus on the 
deep aspect of the thyroid cartilage is also evident. 

The Lungs. The lungs are more subdivided than in Mao; 
in the left lung (Fig. 92) there are three lobes correspondiog in a 
geaeral way to the three lobes normally ibund in the right human 
luog. In the right long (Fig. 91) the three lobes (of huroan 
anatomy) will bo found supplemented by a fourth lobe; this lobe, 
which is small and pendulous, is known as the lohus impar: it is 
si&nnted beneath the right bronchus and soinetiraea it sends a 
process lefbwuids crossing the oesophagus anteriorly aod thus 
eacronchiog on the posterior mediasrinnm aod left side of the 
thorax. This involves a modificarioo of the right pleural 
membrane, and the production cf a diverticolam to contain the 
lobus impar. The diverticalum is called the sinus subperi- 
oardiacus*, aod its passage between the oesophagus and the postr 
caval vein beneath the pericardial sac is doubtless related to the 
limited attachment of the latter to the diaj^ngm. 

The pleura may form a cervical dome in rare instances among 
the Gercopitbecidae, but such eases are exceptional^ in these 
animals and absent from other Primates. Behind the sternum 
the first contact of the two sacs is nearer the head than in Man, 
and the sacs accompany each other farther before they diverge. 
The left pleura first breaks away over the pericardiDm, but cbe 
uncovered area of the latter is relatively small in extent. The 
pleural sacs extend for down (he vertebral column behind, in 
Cercopithecidae reaching to the vertebra below the last thoracic. 

• Bose, UorpMefUeim AMacA. Tba Larar poMMM a lotiev iaspar tad 
tht correepoadias pltoitl pooeb. 

* PtHea, at., im, p. 10. 


B. K. 


10 
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The latter may be the /burteenth thoracic ic these animals. 
Thymic remains are visible on the anterior aspect of the peri¬ 
cardium, which is also crossed by the right phrenic nerve. 



MI(I2]q IuU 

11mb« in jilcunil envK; 

' fur IiObUK 

JlfHVi 

Dinphrtqrn 


Lobue AsyyM 


liff. ai. lAt«ml sspMi of fiho rlRlit Jusff of a CoreopiUJMQi monkor (Cereo* 
plthoeldno) ic abow tbi fobui esyftoa Inpor. 



Plf. 99 , LftMai Mpwi of (bo loft Jonf of e Oiroopltboeoi aoebo/ {Corob' 

B ' Tb« b«r(li stsoohowD. Tb« luiu Is dlvQsd ia(o (bat Iodm, (bus 

•cl^ boa ib« bofiiaa lung of (bo loft sldoi mombliog (b« rigbl boaso 
laof. 

J. Alimentary System. Sections of the lips of a Cynoce- 
phalous monkey (Fig. 93) shew that the M. orbicularis oris is met 
with in cross-section, and extends thus as an attenuated band to 
the free margin of the lip, where it is slightly recurved. Mucous 
glands are. abundant here, as also around the entrance to the 
cheek-pouch. The M. buccinator is spread out over the wall of 
the latter and indeed is pulled downwards as it follows the neck 

10—8 
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of tbe pouch. Superficially Co Che U. buccinator may he seen 
another cuCaneoue muscular Btratum, repre- 
seoCing part of Che pUtysma sheet. 

In correspondence with the proportions of 
the maxillary and mandibular skeleton, the 
tongue is elongated and presents almost a 
truncated appearance antoriorly. The tonsils 
are small. The oesophagus has much tho 
appearance and relations presented by the 
corresponding human structure, find on its 
way Co the stomach it grooves deeply the 
pueberior aspect of tho left lobe of tbc liver. 

The latter organ is a simple sac, hut in one 
genus, via SemQopithecus^ the stomach is 
extraordinarily sacculated. 

Pig. SMiioTt* 

This pacuUarity «cow in the aalati© Semnopitheej, ^ 
and the African Oolohi, baing leas esaggeraUd in the {fSp.) 
latter. Other cbaractom (ez. gr. diminiition or ab- 

esQA of oheak'poucbea, and exesaa in length of the hinder Umbe over tiie 
fora>Umba) are associated with this modification of the stomach, which 
may be attributed proviricnally Co the largely vegetarian diet of the 
aQimalB possessing it 

l^e distdnetivo fcatiuee seen in an adult Somoopicheous {NoHalis) are 
sbewD in Fig. DA The soorniaiui skotnach dwarfs tho thorwo viscera in 
size, and it bos dispWad the Hvor completely from tive loft hyitochondriiim 
and tbs epigastric r^oo. The liver is DOdifiod to au ostunt reiulering it 
uirecogDi^lo as that of a primate mstonjaL The spleen Itns been greatly 
displaced and is likewise of peculiar fiirm. 

These profound obanges are attnhutablo (as su^rceted ^vo) to the 
particular diet of tbees mookeya This idea is the outcome of obeerrations 
on the modifications of the stomach iu bsrbivorous mammals of other Orders. 
But Schwalbe* roMonably suggseta that tbs stomach in Semnopithecus ia 
capable cf preriding for ramination. If soeb be the case, the ultimate 
factor is etiU a physiological ona And the importance of bearing in mind 
Che mfiueuce of physiological factors is again impressed on tbe student 
of morphology. Another important refiexion ie that the ekeletou doss 
not enable ns to predict tbe discovery of such aberratiens of tbe morpb^ 
logical dispositions as we aotoally find in tbe perishable viscera here described. 

^ The name Prul^tit replaece Bemnp^tfieau In tbe latest nomenolatore. 

* g./. A. u, bf, 1919, Bcndsrbeft n. 
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the occuiooe] thou gh imoiuftkui occujmce of * gtomecb of Somoc- 
pitbccino fbno in adult btunAn beu)^ ia Dot QalmowiL Socb An iiwtanoa haa 
beoo rctcrdcd b; Mabmw*. Hon striloof ores than thiaT ho«av«r, aro the 
oaaiaplM deecribed hj Ihof e sa or ScAivaiba*, who haa confirmed acd extended 
the oteervatiozu of t Keith and Dr W(Kid-J<Attt’ on the form of the 

huoao foetal aiocoach. 

Tbeee observere have abewn that ihehuuiaD fbetaa frma Uie tblid to the 
fifth niooth of iutra-utorino life piVMaacs a roaarkable cUrortloutuiM at the 
cardiac cod of tlie st/imacU. latter in <fevelop<Doat thw dircrttculmii die- 


Plj. ^ Tlseen of a I^aalk aeoakej (Cenopitbeudae)^ tbe eitraordlnarftj 
(onn of the tu ma a-S ud (fac eonee^oeet dinlacement of the liver to the 
ri^t ere to be noticed. Tbeee feetnrei are tonad throagbont the oeanf Semno* 
pttheeaa, vhicb inclodea meny ipedea of monkoTi tooadia Alia. (d. Pig. 32.) 

1, Stcttaeb; 2, Uver; 8, Paoeraaa; i. Spleea; 0i I>Dedenai&; fi> Caacom. 

appears, but while preeant, it is lined with a ^xroiiUy oormgatod mucous 
membrane. Obeervatioee on tha etomaehe of featal SeuHtopitbed shew that 
the peculiar uodifieatiMi found in dte adult organ cowsts in a 
of the fundus (or aa Schwalbe eagge a t a , the eapola) which ineorpesatea the 
diTerticnlam. A aecood diviaioo of tbe stomach called Tubus gastricus is 

> Pm. Ana*. &w.. Maf 1886. • £.f. A. «. V. 1212, Sonderbaft n. 

* Fm. Anat, See., Kov. iMi. 
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fbuod to bd aaoculAtdd io the bumATi foetus (at ths period muitiooed above) 
in a faahioD atmUar even in daiaile to that met with io Cbe adidt SecaDu- 
pithecoa. Tho moat imi>orUiot iofareuce to be drawn ftom all tbia, is tliat the 
^'simplicit^* of the bumau stomach is secondary and not primitive. This 
subject will be coosidered further io tbc seqiieL To return tn the Scmno* 
pitbscus> 1 may add that io a foetos or very yoinig slicciraoii (oK^iiuined by 
me) haviog a veetUiaear length of IdO ioid. from vertex to coccyx, tbo livoi* 
still covers tlic stomaoli sxteosh'ely. But the dilatation is already proiioaoced 
aed asericsof foebU siieciiuens would doubtlces demonstrate the whole pmcM 
of tbe dieplucemeut of the liver and the curious HcnlMitcedo&wmatioo under* 
gone by tbst organ. In an adidt &cnino]utbecuB (Kasalui) tho livor baa 
been prsasod sn fhr rlgbtxviwd.'i that it apixurs actually fused with tho 
diaphragm. Vot ti>is uniuiutl relation in shown by tho foetal oxacipio to 
be sevoodary. 

A weU-dhveloped omentum rescmhling tbftt of Man, extends 
downwards over the small inteatiiie, and may he traced to the 
ascending colon as well as the transverse colon (to which It is 
limited in the higher typtesX '^he small intesciue hoe the same 
general relations as iu Man, being provided with a mesentery, 
distinct even in the ducMdeoal portion of the gut. Tho caecum 
is hluntlj pointed, a vermiform appendix iailiog to develop. The 
ascending icesc'CClon should be noticed, and the meso-rectiim is 
distinct and extensive, this part (the rectum) being characteristic¬ 
ally straight, 

liver (Fig. 95) still presents (a) quadrupedal or prone- 
grade features, but nevorcholcss It differs from that of the Lemur 
in certain respects. (5) Tbo peritoneal attachment to tho dia¬ 
phragm and posterior abdominal wall is still "linear,” tho “ bare 
area" (characteristic of higher types) not having yet appeared, 
(c) The incisura oesophagea is variable in form in different 
genera. In the Clereopitheci it is deep and therefore more 
primitive, but in tbe Cynocephali (and in certsun New-World 
monkeys) it is shallow. Thus the shallow stage may be attained 
by a particular form in widely separated groups ex. gr. in 
Tarsius as contrasted with the Lemuroidea, and in Cynocephalus 
as contrasted with the other Cercopitheddae. It recurs in all 
the highest Anthropoidea including Man, This phenomenon 
(via tbe repetition of the attainment of a certain conformation, 
or a detail of structure, in a series of animals capable of 
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aiTAngement jo an eToIakioiwiy MqaenceX is vortliy of mueh 
considiiration'. 

Some distinctive featares of (be Liver may now Ite enumeiaCed. 
Thus (o') the ineisan duodeoalia is filled up aod obliterated; 
(5^ the left lateral lobe is witbdiRira frora the right side of the 
abdomen, and with its decrease, the propoiiderance of the right 
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Fig, 8& Liver. Stomach, Faiurm a^ SpUan ot a Cenoptbecoa moakaf. 


side of the liver is seen to begin; {<f) tbe true lobes caudatus 
is no longer &la£^m; it is wholly ventAl to the post¬ 

caval vein, the leftward poeition (seen in Leconra) having been 

> Stige bM pctf ted eat (hat Chia U Woe for the apparoil ahnrWTiins ot the trank 
(ef. aoiyh. JaM, £d. xa. 8. Stf). The nma writer (J/brpA. Jakrt. Bd. Sd) 
rattarka on tiie reenning evideoee of ibe lovlp pedtioe of Ike geniw Cerco^tkaoos, 
adding *kMtb*7*^«*p***^‘*^ framhaCyaoaa^holiaadnrbffioftkeCfeoptbeeidae 
bj a wide iateml not bridged by aay liviag gCBoe. Tbeee remacki an based on 
the itody of Iha Uva. 
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abaodoned; (d*) the right lateral bbe hae redneed its centact> 
area on the lateral aspect of the right kidney; (s') a promiaenco 
of the left lobe called "proceaans triangularis ' nowappoaia; it ie 
loet (^ain in Man, or is represented only by the tuber cinentalo, 
save is anomaloas instances. 

The pancreas and spleen have relations sitnilar to those seen 
in Man. But the spleen of Cercopitbccus (if the stomach be not 
distended) may come into contact with the liver owing to the per¬ 
sistently large size of the left lobe of the latbT organ. 

Oenlto-urinaTy System. In a young specimen of a Ce 2 )ha- 
lopterus monkey (Cercopithccidoo) the right kiriney is sitiwtcd 
poetttiorly (ia caudally) to the left; the right suprarenal body is 
elongated and nearly cyliodricai, the left being pyramidal in form. 
The anterior renal surface is much more convex than the posterior 
surface. Into the renal pelvis a single pyramid bulges distinctly, 
though there are indications that a series of sections might reveal 
more than one such protrusion. The genitalia are cousidei^cd ia 
the two sexes separately. 

A. The male. The testes in the foregoing example are still 
situated in the inguinal canal, though close to the " cxtorual 
ring"; it will be noted that the specimen though admittedly 
young, nevertboless having acquirecl the first pcriuanont teeth, 
corresponds in age to human children of six to seven years. 

The penis ia protected by on elongated pi'epuce attached 
far behind the glaus, a fraonum praeputii being entirely absent. 
The long penile urethra is supported by the cartil^nous “os*' 
penis, and terminates posteriorly in a distinct bulb, the latter 
being well protected by the concrescence of the two ischial cal¬ 
losities in the middle line of the perinaeum. The prostate gland 
is large, unilobular, and firmly attached to the rectum os well as 
to the urethra end base of the bladder. 

Tbe membranous nretbia contains a distinct spheroidal caput 
galtinagiois with lateral depressions 

The abdominal peritoneum is refiected almost borizontally 
forward from the fundus of the distended bladder. 

B. The female. The genitalia of a youag female Oynocephalus 
morroon provide material for the fbllm^g notes. Elxtemaliy, the 
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cUtoru is 90 la^e as to constituCo a penile appendage, which 
however is imperforate, the arethral apertore being independent 
of this organ. The prepuce is long and hood-like, cleft inferiorlj, 
and it covers a distinct and bifid glaos wi^ crum and corpora 
cavernosa. Like the body of thia finale however, the gtons 
is imperforate. The former is grooved postonorly and the urethral 
orifice (meatus uiioarins) is still morv posteriorly situated. The 
vagina is proportuKiately long and stxaight, without a hymen: 
its walls are thmwn into longitudinal folds, most distinct on the 
posterior aspect. 

The pouch of Douglas is shallow, and the rectnm descends 
almost vertically behind the uteros and vagina lio special 
desmipticn of the atenis, tubes, ovaries, uterine and ovarian liga¬ 
ments, or bladder is called for in view of their does rescmhlanoe to 
the corresponding parts in the Hominidae. 

The sperm-cells in Macacos and Cynocephalus have been 
described by Professor Betziua The cellB are larger in those 
animals than in Lemur catta, and in fact surpass all others, those 
of the Omng-utan alone excepted. In the Certopitbecidae, it 
would thns appear that the head is of a Imod ovoid form (of. 
Fig. 51, Ku. 2) distinctly flattened in one plane. The acroeome 
is not clearly distinguishable from the nuclear pordon. The pars 
conjunctionis (VerbindungBstuck) is shorter than in the Lemur, 
but longer than in the Simiidae and Han. Of the tail, the pais 
principalis (Hauptatuck) is very long, while the pars terminalis 
is relatively short. 

(ii) Anihr^poid^a {coniinued}. 

Simiidae. As noted in the chapter on Classiilcarion, the 
family Simiidae includes the four groups represented by ^e Gibbon 
(Hylobates), Orang-utan (Simia), Chimpansee (Anthropopithecus 
nigor) and Gorilla (Anthropopitbocos goriUa)^ The first two 

I Th* emsUon q{ syoficjms bsi kag bon a vexed ooe. Tbes* giv bd above 
are nt^aad bMaaxa U li tboo^t that therare (be meat wtSalr k&ows. The laWit 
prcfoeaU for a ael«BU£e DonMiiclataue vhkta ahall take pnontj ato aeceoat. are 
set forth bf Lord Bothsefaild. F.Z.S., ni f/oviuut £oalatfieat, L906. Therein 
tbs diehnetive naoua (lot the three krger (aims) an Pcoeo (Orang-etaa), Blmia 
fThlmpunTM), QorUla* 
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ate foQod in Asia, the two latter in Africa, aod all are trcpica1> 
though the Gibhoos into the northern sub-tropical region. 

Iq the following paragraphs, the Gorilla will bo desoriM as 
the representative of the family, but ao divergent in many ways 
are the members of the latter, that references to oacb in turn will 
be needed. No single member can bo regarded as typical of 
the whole series, and much stress is laid on this point. In such 
a work as this, the oxigoncee of space preclude detailed doscrip- 



Sig. 96. HrlobAias moUtn. (Prom » group in tbe L4t«ek UuMun.) 

tions of each form, and partial accounts are now readily accessible 
elsewhere. It remains to give reasons for the choice of Gorilla. 
Hylobates (Fig. 96> is set aside because it is still reminiscent (so 
to speak) of the Cercopitbecidae, thongh is some respects higUy 
developed. The Orang-utan (Figs. 97, 98) is the visible expression 
of Natare's scorn for those morphologists who ignore physiological 
coDsideratioos. In more definite terms, it presents a complex 
sssortmeai of adaptive, progressive and even degenerate characters. 





Fig. 97. k fOQiif (Fimh • ^>w!iinfn pbM^X^h*d is SanviLk. 

Botbm, br Dr C. Hqm.) MlUa^ Mipogjj (b« adMtatfon ol tbc 

Onag^QCAii to fto ftrbonAl mcA* of 



Pl^. $S, R«ftd o( a lar^ mala Ondg-aMo. Tha phTeiognomj ia (o ba 
ootDpand wiib tiaat of tb« OerUla (Pl^. 99). (Prom h apaciman praMCtad to tha 
Caabrldp Go)l«ellon V ^ Hom.) 

more tolerant of captivity and more capable of domeeticfttion or 
even education'. 

The Gorilla ie an inhabitant of tropical Africa, and though it 
is not exclusively arboreal, yet the yonnger and smaller individuals 

' Though l«H tmifchlai tha OorilU nm; ha pcMiblj m iotolligent at tha 
(Thimpainaa: a ;oMDg ipaoinaa (Uua. aaat, Crat. H) Uvad for a faw weaka ia 
oaptint;, Aad ahewad itaaU to ha m domle and Qaotabla u a Ghimpaaaoa. Similar 
otoamhons bava baan mada in Afn«. Ko adoll mala Gorilla baa fat base 
eaptorad alive. I( ia alao notaworthf Ibat jouAg Oorillaa and Cbimpamsaaa ^jha 
ara axOamal; liahla to diaaaaa in oaptivlt; arao if kept In thair natural gaognfihlcal 
altuatlon in West Ifrfca. 
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The Chfmpanxee and Gorilla remain. On purely morphological 
grounds, the Chimpiuizee ranks second of the two. For the 
moment, these grounds must determine the choice, and the Oonlla 
will be selected ae presemting an anatomical constitution indicative 
that the Fuborool habitat has boon more completely abandoned 
than in the otlter Simiidae. The conformation of the brain places 
it abovo the Ohimpoozoe, even though the latter should seem 
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are largely eo, and m all cases (be anjmal freijuento woodlacda 
The Gorilla is the largest of the Simiidae. and the adult usale is 
the heaviest Primate mammal, sarpasaug ctoq the Homicldae. 
Estixnatee of the stature of Gorillas are not usually reliable, but 


An adQ]l saal* OdUk fren (be Sangha IKstnei. W. Airica. 
CWim pecBiasee.} 


there is no donbt that several vaiieties eust, and these axe distia- 
guished (to some extent at least) in point of else. The status of 
these varieties opens up an interesting but not a simple problera, 
712. hov far they represent local species, or Tenants more properly 
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Atjled sul>*sp&cios. (The problem i% idenCical with ch&( of tbe 
taxonomic description of the scvei'&I Races of Uanldnd.) A recent 
writer (Bothschild, op. cit, v. p. 153 etrpm), adopts a trinomial 
mode of das4ifici\tion, and recognizes a single gcinis and species 
of Gorilla with iivs sub-species^ 

A Gesieral External Characters^ The preceding ilhiH' 
tration (Fig. 99) will furnish a better idea of tho genomi 
appeArance of an adult mole Gorilla 
than could be cimveycd by many 
lines of texa A noteworthy fcaturo 
is the spiin of the anus, which often 
exceeds eight feoi The animal has 
retained here at least ooo “arboreal" 
charaoter. On level ground, the 
Oerilia moves in a crouching attl- 
tode, nsing the arms somewhat like 
crutches. Tho fingers are then bent 
and the skin on the dotsal aspect 
of the terminal jointa becomes thick 
and callous. (In the longer-armed 
Orang'iiCaD>tbe whole length of the 
fingers os ^ as the knuckles, ie applied to the ground.) The 
thumbs are small and feeble ; the great toe on the contrary very 
powerful, though shorter than the other toes (of Fig. 109), which ai*e 
usually webbed.” Tbe latter phenomenon may also bo regarded 
^ Tbe oanm ue as (qIIovs. 

1, Qori)Ift goriUa gins. 

2. „ ,, masyesie.. 

S. „ ,, m^UehtBl. 

4. M „ diebli. 

$. ,, berfogeri. 

Probsblf ocher eab-epedea ms; be discorand. Then ie &» doobt tbsc iodiridasle 
oIMa exceed the Avenge dmieiuiooA eo much m to be veritable ” giAfit-fonne of 
Gorilla. 

Lori BotbsAbild reeognUee five ppeeU$ of ChimpAnsee, ead oae speoiee of 
Onng'QtAa with M leut foox euVepedee. Tbe Oibbone (EjlobMea) Isi] into 
» singde genus with eersnl epeciee eedprobebi? lerenl eub-speoiee also. 

* la tbe Proceedtepe o/ tbe Zoai^gital Soeitty, 7tb Uwoh 1899, will be found ea 
Adstintle eoBaperieoa, b; Zeith, of tbe genenl e^stesAfio ADAtom; of Cbjiapansee 
end GorilU. 
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aa reminiscent of dimbing liebits: tt least this ib enggested 
by the distribution of ** syndsetylmn" in tiie Mamoslia. The 
hair ia long with a woolly undergrowth^. In young spedmeos 
it covers oil parts save the &ce and cort«a portions of the 
bonds and feet Thna the palm and sole ore entirely glabrous. 
Haira ore numeroas on the back of the hand. On the thumb, 
they are fouml on the bnck of the metacarpal hone, but not 
beyond this. Oo the other digits, hiurs are usually found on 
tho back of the pruxiiunl [ibiilonz, and in older specinicos on 
the tcnniiml jihalwix, but out inUsTmuluaely. In the fool, the 
hairs of the dorsal aspect are continiieil as for as tbo dorsum of 
the first or proximal jjhnlanx of the gr»t too (ballox), On the 
remaining toes, the bock of the proximal phalanx bears a 
few hairs, while the rest of the digit is <iuite glabrous in young 
individuals. Older uxatoplee may have hairs very scantily disposed 
on the terminal phalanx, bnt none on tbeseconri ^olonx. The hairs 
are said to be imi^ted in groups of five on the head and torso, 
and herein the Gorilla is contrasted with the Cbimpanxee. 

The colour of the hair is of a • dusty " grey tint, for each hair 
is bonded," the root and tip being gr^ with an intervening xone 
of block. Thus again the Gorilla differs from the Chimpanxee 
(with its distinctly black hair relieved by local patches of white). 
At the same time, the *'baad«i'* hair of the Gorilla suggests that 
of the Cynocephalous monkeys, or of the Haagabeys; moreover the 
resemblance is oonfinned by the presence (ia many Gcrillas) 
of a patch of reddish bair on the crown. The elongated fece 
provides a further snggestioa of omilarity to the Baboons 

(CynocephaliX 

The head is of great size, oo acconot of the enormous jaws 
and the large maa s e s of mnacle developed in relation to these. 
The profile (Fig. 101) shews almost complete absence of any 
nasal pn^ection, though the nostrils are boonded by a remarkably 
thickened alevaciiuL This elevation, the '‘shc^" upper Up, and 
the small sixe of the ear, constitute points of distinetbn from the 
Chimpansee, as may be seen from the illustration (Fig. 102). It is 
perhaps noteworthy, that the largest and most powerful ape should 
possess ears so reduced in size. (The Orang>ulan when compared 
1 ForbM in HtaxnUiit’s ^odbook. Vel. n. 
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with the smaller Hylobafces, ahews that the Asiatic Simiidae follow 
the same raleV) 

The thoTM is of great width and depth though relatively 
short; hence the trunk is stout and this appearance is enhanced 
by the protruding paunch of well-nourished individuals. The 
stomach is of enorraons size in an adult male specimen (Mus. 
Anal Canl Cy), and capable of containing many pounds by weight 
of the vegetable food on which theso animals chiefly subsist, 

The external genitalia are remarkable for their small size ovon 
in adult male iudivlduals. Ischial callosities are absent (as in all 
the Simiidae save Hylobates). Since the staple diet of the Gorilla 
is neither scarce nor difficult to obtain, an explanation of tbo 



colossal strength of this anthropoid ape must be sought in another 
connexion. On the whole it seems probably indicative of the 
need for protection fh>in enemies newly encountered when arboreal 
life is first or partly abandoned. These peculiarities of the Gorilla 
suggest therefore that we arc dealing with a form which has been 
enabled to survive by the fulfilment of that condition. The 
general structure leads to the conclusion that the ancestors of 
the Gorilla were more definitely arboreal than their descendants. 
Certun contrivances seem to be indispensable by way of providing 
for the erect attitude, when the raw material” so to speak, is 
" primate.” The Gorilla hae pre^ressed further than any other of 


‘ Cl.Poeock, isot. Vol. n. p. 179. 
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tbe Simiidae Cow&rds th« stage reached by Man himseli And 
this tDQfit be recognised on mor^ott^cal groondsT .even tbongh 
we agree with Mr Pocock* io admitting that in &et the Chim* 
pansee actually mores (in bipedal fashion) more rapidly and fireely 
than the Gorilla. Bnth and mass bare to be considen^ here, and 
it is perhaps not flippant to suggest that the smaller and weaker 
Chimpanzee like the Hylobates (which is the smallest anthropoid 
ape and yet the best * hipsflal ” performer of all) is by the greater 
development of these powers compensated for the brute strength 
which allows the Gorilla to move in more leisurely fosbion. 

B. Hair. The disposition of hatr-Ccacts may bo described 
briefly as follows (young specimens in the Csnibridge Collection 
providing the materials for study). 

(a) Sioas hairs. In young individuals, these are found 
deflnitely in four regions of the foce and thus constitute the 
snpra-orbiial, infra-nasal, superior and inferior labial groups. 1 aro 
uoable to assure myself of their presence on the cheeks. Chough 
I suspect thia Nor can 1 see that the regions of implantation 
are distinguished either by elevations of the epidennis or by modi* 
fled pigmentation (as in ^ Lemurs). 

(h) From the brows the scalp hairs stream backwards cranio- 
caudally. At tbs temples the stream turns downwards, and sweeps 
past the ear in tsro snbdivisioos—the anterior of these passing in 
franc of the ear and tDrning somewhat forwards at the angle of 
the jaw. The hinder stream is directed downwards on the neck. 

(c) No vortex was observed in the nuchal region nor over 
Che seventh cervical spine. 

(d) lateral vortices are not present on the abdominal walk 

(<) Anteriorly, such voryces are se^ io two situations, vis. 

(i) over the clavicle as in Tamos and in Mao, (ii) In the ioguinal 
region near the anterior superior spine of the ilium. 

(/) Hair-tracts converge to the elbow, as in many of the 
Cercopithecidae, av>d in all the Simtidae save in certain AgampUg 
of Hylobates agilia 


n. u. 


i P. £. &. 1905. B. p. 170. 
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(^) A vortex is iodicaled at the wrist near the styloid process 
of the radius. There seems to be a teodency to the production of 
vortices near parts of the skeleton (such as this, the clavicle, and 
the anterior iliac spine) which lie Immediately beneath the skin. 



PIk. 108. Colaneotu on the (vols) of a jooas Oontia io 

the Canhridee Cml»6tloD {lAl* 


C. Skin Colour. The exposed parts of the skin are of 
unifem colour, vis, a dark slate-grey or hlack. Even the youngest 
specimens are as darkly pigmented as adult examples. The 
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Oonlla ifi thus lery unlike the Chimpanzee, in which the sVia 
ie alwaja lighter in tint, jelbwi^ in the Toting and mottled with 
darker patches in adoits. Of the AsiaUc Simiidae, the Hylobatee- 


Fto. 106 a. CDtia«Mi greoret on tbs fooi o£ a joafif in fill* 

Oambridg* CeUactioo (l/lj. 

group shews an intense black ^gmentation, while the Orang-utss 
is yellow-skinDed. 

Hand and Foot. In the hand and foot of the Oorilla ae 
in the other Simiidae, the primitive pads are scarcely recognizable 

fi 
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as defxiite eminences save at the apices of the digits. This state¬ 
ment is more particularly applicable to the foot (Schlaginhaufen), 
where the great extension of surface provided by the heel is 
simply continuous with that of the proximal convexity in that 
region. The disposition of the papillary ridgee now approaches 
that of Jdan in regard to its complexity if the hand be considered j 
while in certain plantar characters the human dispositions are 
the simpler of the two. 

In the hand (Fig. 103), the thumb has a (relatively) small 
apical pad marked by a system of loops more complicated than in 
the remaining digits. Even so, the contrast with Man is greatest 
in respect of this part of the pollex and its cutaneous markiuga. 
The other finger tips are marked by a system of oblique loope or 
again vortices dupUcati such as occur in Macacus (». ffupro. p. 126). 
On the palm, certain tri-radii mark the position of three inter¬ 
digital pads (not otherwise noticeable) corresponding to the second 
and following interdigital spaces. 

Ob the ptoUr aspeot of the foot (Fig. 103 a), the syndactylism 
of the digits other than the 
hallux is very striking. The 
figurae tactiles are less striking 
than intheCercopithecidae and 
a notable tendency is abewn 
(Fig. 104) to the development 
of two groups of parallel lines. 

Of the latter, one is on the 
fibular (outer) aide of the solo 
and the lines are transversely 
directed. They receive great 
augmentation in the human 
foot, but in the Gorilla are 
less conspicuous than the longi* 
tudinaland oblique lines. These 
oonstituto the s«»nd group. 

They occupy the intermediate |iot4 the eoatta lahea ^ the line Riv 
«,d tibiAl (or iBuer) areas of "“■ 

the plantar surface and suggest 

the mobility of the hallux. Two important features etill demand 



101 . Sebesie of the outeoeMS 
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notice. The tri^ndiiu Tu, Steady mentiooed in eocnerion with 
the Cercopitbecidad (c£ Aupm. p. 127). has new been tbmst right 
on to the h&Uuz: ita divergent distal limbs no longer enclose a 
£gnr& tactilis (Fig. 104). bnt merely a series of transverse lines. 
Its prozimal limb (Bi^) is direeted first transversely and then 
dist^ly. lastly the heel may now bear ooe or even two calcanean 
sinoses (Feraen>dnus of ScbUginhaoien). e cbaracter scarcely known 
in the lower Primates (thongh met with by Schlaginhaufen in 
Macacos nemestrinna with a freqoency of 8*5 for the single 
sinus only). 

E. The Skeleton, (a) The skoU. The first point to notice 
in an account of the skol) of the Gorilla is great difference 
that exists between male and female in the adult stages, and 
between the immature skull and the corresponding mature st^e 
in either sex {d Figs. 105,106). Mnseum specimeDs are most 
frequently skulls of ^nlt or aged male individnsds; female skulls 
of adults, and quite immatore skulls of both sexes, come next in 
frequency, and the skulls that are the most profitable for the 
study of the epical features of the male. vis. spemmcns that have 
not quite reached maturity, and in which the permanent dentition 
is just about tc be completed, are the most uncommon. Such 
a skull is described in detail below. Skulls of fully adult or 
aged male examples prove nosatiafisctory for two reasons: in 
the fiist place, fusioQ of the various craoiaJ bonee is precocious, 
and hence the relations and cMuexions of the several bones are 
obscured at a comparatively eariy period; secondly, with maturity 
comes the immense development of bony ridges which indicate 
the great mass of the temporal and nuchal mueclea These ridges 
obscure the form of the brain-case. Equally impressive is the 
excavation of the bone by the extension of " mr-smuses.” These 
pass principally into the region of the brow-ridges and the upper 
jaw (Fig. 107). 

In the Oorilla, the apparatus of the jaws constitutes a factor 
dominating every part of the skulL The grovrth'Changes have 
been mentioned already, and to some extent at least they are 
illustrated by the following illnstratioos (Fig& 105,106). These 
are now supplemented by drawii^ ^ which the 
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Pronr»'$qtjjmeu$ 

a^icuiario'’ 


L»crvrnal 

bO)%d 


Lorg suQilory 
pa6s»g« 


Pai‘(ns«^«nt 

a 105. Cranioja. wilb mkoClbl*, ol» jcmng Gonlliv (SlmiiOM); ^ 
foarroimftnt Ml IvM »pDeftt«d (p«to*n«nt woIm tootb). H«l« tb« coaki«M> 

•l£S^:aS:. ^liSSw bJl.: tLsaudlWT 

£5^\dS', Ibereu* fpooSM^Mmou* ftnd twnlo-iBMillMy ftrt.00 WIotb. 

00 ridg«i ftnd cMttan 0lill aod«v0lop«d (k oot. elMj. 



aitkijUlie'i .y 


FrviQ-m0>ti\»’y 

0r>wiilarier) 
t^ry/nal bono • • 


LoTg-audiropy 


. (Sijpudu): I 
WMlA. Aod of 

_ _ ^ tbo orbit la 

Tb« eaniDo'tMth Me eDonDonelydereJopf 


Pig 100. Orfcaiuia, with mandible, of *n adoll OonUa . 
alMQoe of an auditory boUa, tbe preewce of grea* 
MoaaoQi and ftoato*niaalUai7 artioolatloni (ttie latur ^(mn 

alacbxreao.etbjBOidaJ juncUoo). TL. —L.. 

inale eex nat. visa}. 
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GoriQa is contiaatdd with the Chirapansee. The details are reaerved 
as more appropriate to the subject of the neat chapter. Here we 


Pis, 106. 



Orwiiuio ©f idult fern*)* Chimpeow. (Uuft, AnAt. Oanl.) 
Ona-tbird of aAtoial aise. 


may repeat that the ootatanding effects are (a) extension of 
eurfece, so as to provide for an increwed 
mass of muscle: this extension ia effected 
largely by the outgrowth of osseous ridges 
(Fig. 110); (6) excavations of the osseous 
tissue, to reduce the otherwise inevitable 
increase in weight: these are brought about 
by the activity of cells in the mucous 
lining of the nose. Reference must be 
made also to the phenomena presented by 
the brain. For this study it is neceasary 
to oompore the appearances revealed by 
the abulls in seclion- This subject also is Fig, iiO, Skull of « 
T^erved for Chapter y. It. will to 

state here that nothictf is more impressive ©r tmt. (Prom a spMliawv 
in the Qonlla than the small amount of Nonneady.) 
brain-growth after infency, and this point 
will bs discussed further in the place indicated (5^g. 158> 



A systeroatic dfieonption of a akuU of the Gorilk in the adoleewt stage 
•rfl now be given, And for this purpose tb© fbllowing divieiona are oonvenieat. 

A- The true oenial part, consisting of tbe booee (developed mostly in 
membraDe) which proleot the cerebral hsmispberee. 
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Thi* part erf tba «kuU is orato, ^oogv and uarroww (mere dolieheoophAiie) 
iu the Gorilla UiAo in utbm Cthayt/pm or On^-uUi^ )£Agtff awd aarrowar 
to the male thau in (be ftanak Owilla. Balativaly tc ti»e JKoal part» it le 

BiMll, thortrereeof tbehonuneouditiemthwobtaaJunE ill tbeGwiUe. Yet 

the capsaty ia greater than tii the other Sim i id aa. Thns lit Oppooheun 
found fifleoo oat of twaity-two male ovua with a c^jaerty exceeding 6 OO 0 .C. 
The avenge value ia p*» « MO c.e. (fa- laala.) and the range aa from 
420 0 . 0 , to 680 c. 0 > In tbe adult female OorilK the avenge relue u biit 
476 ee. though indiridnab may attain 6 » o.a» The cofteial auta« la len 
tortuous Utcnlly than in ita mWdlo jiortfas where it mcota the sagittal 
witnre. The latter U qmte tortomm until (be period of clotfiro Iiogiue, when 
too intcriockiug preeowoi ere redoced iu lougUi and the aatore bo«n)« aim- 
pliAcd Ktnighter. The Umbdoid wture ia tortuoos (tUl cloewo bcguia) 
aa fa aa toe tempccaJ W (the “Aat«i«o»),tb«KO dowowa^ it is aua^ht 
The lino erf suture i«t«eeo tbo parietal and equamooa booea ia ebonusttnatio- 
Ally atnight in ib» gooatHi directioo, hot tba aqeainoua boot orarlapa tba 
wlotalwithlnogtoogue-lifaprcwn-wa Tba tampeiml margin of the pariet^ 
bone iavery diariurtly Umger than ^ coronal margio, and cooalatnte a actable 
difiwMO from the hnmsn afcalL Wormian hooea are not oaewnmon in 
the ngittal aud lambd«d autaraa. 

Tho muacnlar rWgee hare already bean meotioiicd. In a yonng but 
nearly mature skull tbay converge eapufly from the extomal angular procareea 
of the frontal t-»e, and each diridea into apptr and lower Imoa, toa upper of 
wbioh actually meat at the bregma though tbay diverge a Uttto Ufa. Herwo 
a cooatricuoua differeoce from exampUe ia oftsred by tba adoknoent 
Gorilla, fa in the form® the tampoial ridgea unite with caia aswther to foroa 
4 great regittally-directed creat whkh eccupiea the line «rf the saffiMal sutinn, 
and e«oudly, each tampwal ridge cssbinre with the oorresponding porttoo 
of the auparior ouohal line to fam a mmilar creet which, nirraii^ coionally 
and aloog the line rf the iambdoid aniure. U treeeaUe at each axtroraity m 
a ridge which crore* the baaeof thaatanted but owaaiTe iDWtoid proceaa to 
ioin the aygoma, <rf which it forma the poaterior root. 

The sygomatic arcbea themealrea are atreogly detek^wd though not much 
bowed outwwdJy, yet the cbaondling of the Ufail cranial wall, aepecially 
along the bne erf the slisphcooid, kaw a reay capaokma temporel foaea. 
From the lambda, the contour-line of the ahull dcacaoda aharidy and oblx^ualy 
forwaida. towards the faameo magauia, the obbquity bring reiy character, 
iatic of the skull in all ^iidsa. 

B Id tba fadal portSoo the ekell tbe orbito firet claim attention. 
Boundedabore by agreat oapea-o«*atsl ridge which is coatiDuons fma one 
orbital margin to the other with acareely any iaterruptioo, and which baa 
been deecribed as p«embling a “ peobhoure,- the orbita bare a somewhat 
reotangular appearence. and tboogh the aa^ee are iwndad oft yet the 

1 Ct Oppenbeiiii, Z.ftrX. mi A,, Band irt. 1911. 
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gooerol ftsp€«t is quitt distinct from the otoI contour which chsTSCtcriaes the 
ort«t in Siniia. In thia the Chimpeowe agre* with the Gnrilla. 

The ostamal angular iirncft«c« of the f»ut4a bone are inneeivo Rod project 
rtwugl)', and this elec contribiiMa to tho squATe-cut fiikpearAnco of this pert 
of the face (Fig. 111). 

1^0 mrter nvwgius of the orbits arc indistinct and bovoHed. 

The Ijichrpiud bon© is m in Man mv\ tJicnigh aI>nomial cason of 

R weIl-dorolot'«d lacbrymtd hajoubw yet in goiioral this pnwwa is oven 
mom vertiKial than in the hutnaji sknll. 'fh© Iftcliryiuo cthrouiilal Riitur© ih 
iisnalij roiJlRcod (fB'4% «• agiunst MiS% of lochrymo-ethnuwW RUtiiros in 
A BoricM of 2K maJne) l»y a fr»nito-inaxilUi>y anlnro which may inclord Iw of 
oonsidomhlc length (lOonn.): tl{ 0 «w plajnnn of the ytliiooid i" mhiooil w»- 
eidemUy in verticot catent and is xiarticnljirly atlcMiHRtOil uiit43‘i»riy. Tlio 
number of iufhi*nrhltol fommiju* in variakblc, but the oases in whioli u ningl© 
forameo ocenis arc just in excoee of tlic otbei- variotioH. 



Rgi. Ill, IIS. Craoift of Octllla and 8uiila; the former is disancajulirf by tbe 
VMeive brov'Tidgee which are ooolinuooe from cne orbit to the other. 

The nasal bon« (Fige. US, 114,115) are very obaBwteristic bi Ihrm, and 
are conjoined at an eariy epcoh. The coniWned bones form a etnglo element 
of the following ^pe. From a pointed apex on the level of ^e supra¬ 
orbital ridge, the mtkrgjoa diverge for about 10 toni. (at the level of the 
juoction of the up{>er and middle thirds of tlie orbit); below this tlvoy 
approach one auntlxor again, and how a t^arp erwrt pnyecU from tho middle 
lina Then the margi na diverge utrongly and tho oreirt is loet at tho wmie ^lo. 
Finally Ute latenl margine for tho lost timo converge, but only slightly. 
The f boD« thus exceed well below the level of tl)o orbiu, end tboir 
ebapo disciDguiehes the bonaa in the Gorilla equally from thewe of the Chiiu* 
paozee' and the Orang-utan. (Of. Fig. 113 A, B, C.) 

The latedral marina of the apertnra pyrlformia nasi are seen to be formed 
by the premaxillae which extend up otcd along tho sides of tho nasal boue. 

> A ma le OblniTaDsee ahull b the Cambridge CoUeobon presents a nmarkable 
ins^H of the anoraaloos occurTeuee of nasal bones of tbs type hare described as 
dlsUncKiTS of Cha Gorilla. 
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Tbej rounded, Aud th« lewar tu&r^oH ef the umaI ?vpertuT«8 era quite 
indistinek No definite naeel epiiie i« seen, but eoCDetiroeB e amell tubercle 
occurs and Id a good joiutjceece the pramaxiUe thrown off paired bsckvardly- 
direoted proeeastt to meet the eeptuin: these proccesce must oot be 
mjstakan iar a troe iMsal a^uno, though suggaetive of that atriMture. The 
alvaoU of the greet eiuiiso teeth form projectiona no tba fociel surface on 
each side of the neeel aperture. 

Tbe palate has tho c])amctoribtio long h^^nuloid anthropoid contour, and 
the post-palatiue spina ia ooramonly rciiUoed by a notch. Thare is uaiiall; 
aoToo irregularis iu tbo cuTHUgcraont of the sutures on the palatine surface, 
whorol'j the commun cmciforni apj-samiice is distorted. Tho tulter maxilkre 
is snal), aud tho anterior (lalatiiie foramon (wUonoo tlio promaxillo-Duisjllary 
autuTtt spriug) is cliAruccerised by not iiieludtog the lKtor>d forainiiiu (for 
the anterior palatine arterios). 

The tcnporul fossa ie Ttfy deep and co|actouK: tbe aliephoikoid deeply 
ohannolkd, and ofloo atteojated abova^ in oorrelation with tho common 
arrangement of a fcODto-squamoos artioulation roplaciBg tha parieto-apbenoid 
junotiou (of tha Orang-utan, of Uao, and of the Cohidaa end Lomuioidea); 
bereio soma of tbe lower huroan racce and tho OercopAtbecidao agree with 
the Qorilla. 

Tbe infoa-temporal oreet ia eury soaiJI, and the epbano-maaiUary fiseure 
uueh narrowed aa in the other Simlidae, which in this reepeot (and tho eon- 
oomiUot approximate eonpiction of tbe post-orl»tel wall) are more highly 
spedalised Uau or the Lemnroidaa. Souatlmca the malar bona doce 
not protido tha end-bonodary of Uie aphQfio*maxillary fissure, end then a 
apbaQO-masillery suture oocura. 

The base of the skii]l ofibre a few {jolntu worthy of a|)ociAl uoto, 
AnoDulous pructtste, such as tha Uiird oocipitAl oiaidyla, »t owifia^iun io 
tbe auspeuaory ligament of the axis, and the like, are rare Tho cundylea 
ore al^ort and tho fonuasu smaller than in Han, eron In ekulls absolutely 
larger tlum the human skull. Tbe gleaioid foeea is very shallow and to ito 
inner side is a great scdo^Ienoid tubercle. Tba anterior lacerato foramen 
is comtnooly cloead by oaseoiw dapoalt^ and tbe styloid process is diminutive. 
Tbe tympanic boos is loug and BeiQi*oyliDdrioel, and has no ** bullous'* 
iD6ation (?ig. lid B). 

Tbe toato are of tba typical uomber Tba oaninen are enormous 

in tlae malM! the pramolare have commonly three roots in tbe upper jaw; 
tha moUra b&ar four very olsno-sut (‘'cryetollina*' Dr E<uth cells them) cusps 
in tbe maxilla; and io the mandible, a “talon" may bear two additional 
ouspe, despite tbe statements in cert^n works on this sut^ject. Tbe third 
molar is elreedy ebewiog signs of reduction in the maxilla (and the Chim- 
piTiM* shews a further edvsnee on this condition of reduction). Accessory 
teeth are not uncommoo. ^rst in feeqnency come acceasory melara in tbo 
mazills, then remnants or ludimeote behind the premolan in tbe maxilla> 
A unique oaee in tbe Hamburg museum sbewe a double canine tooth, and 
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•oiMtuott ft fifth iB«#or (erf Iftrgft » and » probftUj act ft rfttftinftd milk 
t4Mth) ift wes in the uftodihlA. Fnithtf details aa to (be dmiiii'm ftrft 
provided ftod cocomoited upon in CShapter vi. 

The mandible is of eoormooa ftlse ftsd wei^t. The rtai diverge but 
Bli gb tJy and the poat-caaine teeth are aet in two oeari; peralial aehea. Ko 
provunence ia aeeii ia the sTinphjeial itgioo, (be obm abneot or 

reUMtiog. The guial taberdw are oot dMoot, lor tb^ we usutUy repr^ 
\)y & vertiefU ridge uneb oearw (be lower border c( (be eTzuphTetft 




C 0 

Pi£. 116. Tha left eadlloir pofttoe isd ita sarteuftdifigi ie ik. Oiang-utaa ; 
B. OoRU*: Ct ObuDpanaee: and D. Han (Swat rivtf Mbeemao). The partt to 
be notloedfpe^aUy an: L the tjapaaie bona wUeh la below (be maataUi and be* 
a dlPereal torm m «ch caeei u. the enoid tauem , whieh is in front of tbe 
meaMs, f pd Doch — is Has (ban in tba hpes: iii> the maatoid proeeesi 
which is the OMatoe, and ra tbe Gorilla U not Tinliha that of Haa. 

(W. L. 9. D, deL from ipecigrene ia tlM QamMdge Co lUi awni .) 


fWi tbe correepoedisg tuberclee in Hftn. TIm aatericr belly of the U. di* 
gaefricim makea IStile or no impeewriop on the bow, tbe mylo-hyeid ridge is 
abeeaC, end the mylohyced groore, thou^ recognmUfti is ahallow eave where 
it commecctt beneetb (be flangedike ’Rie awcending reffine ift very 

high, ftnd (he rigmoid notch ahallow, hot (be eo r oo c e d proceee extenda ahore 
tbe level of the condyle. Altogether thia npon U tbe mandible offers a 
special contrast with the hnmao jaw. Tht condylar osek is elboTt and tbs 
condyle Satteoed. Tbs cbSTWCter b^n sense relatitti to tbe form of tbe 
gleomd foesft, whid Is, as above described, sbellow. Tbe sballowseee migbt 
be held to indicete free latisal moveaeota erf the mandible in rawrtication. 
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Soch » coBclosion would b® orroaeoua, for the fAcl that the c*aine tooth 
ffurpue lho« adjacent to theto in height, favoun a simple hinge-like 
mowmoQt of the tocoporo-mandibular joint. Thin ia au imporUntdwlioctira 
ft>oni the buman arrangement (and the accuraoj of the eooclueioo ia con¬ 
firmed hy tbs small size of tho cstmual ptoygoid platoe). Suoh moreuteoto 
of the inaudible react on the mode at abraaion of the doutol orowiie>, a 
mattor to be discutted ui the sequel. 

Thee© uotoa i^er more particularly to the skull of a young male icidi- 
fiduaL The adult male diffbra in oert^n fsaturca which hare been iodicattii 
abom In fomalo skulls, Wio pormaneot oharactors reMOmblo tboeo set forth 
in detail how, since the iutotiwvo dovolopment of the diatinctivo male ftuturw 
never oceuw. On the other band, very immature MMoples also \>rta»i\t die- 
tinctiTe charactore, and on the whole they may bo considcied to approximate 
more uce^'ly to the human cranial tyi>e. In fact tho gorilla-typo diverges 
from that of Uan at Ui Mrly period, the eontradt becoming more marked 
with the increase In sge. 

(6) Til© Vertebral Colnnm. In the cervical region of the 
vertobral column the enormoua length of th© vertebra) spines is 
th© most striking fdature: thee© spinous proceeses are not however 
bifid, and thus differ from those of the existing human race© of 
Europe although approached in this respect by the cervical 
vertebrae of some of the primitive human races in other regions, 
and also th© prehistoric skeleton from La Chapelle aux Saints in 
France The costal proc» is sometimea imperfect, so that there 
is no canal between it and the true transverse process. The costal 
prooQsa of the sixth cervical vertebra is large, while that of tho 
seventh is very small, tho same proporCkms obtaining as in Man. 

Id the thoracic n^ion thirteen vertebrae arc common, though 
occasionally fourteen rib-bearing vertebrae occur. Thoir contra 
appear as though lateraDy compressed (in oompariaon with those 
of Mail): the transverse processes arc stunted but massive: the 
spinous proossaes of the lower metubers of thia series lend to 
be bifurcated. The section of the thorax in the horisontal plane 
differs from that of Man in the relatively larger proportion bora© 
by the antero-posterior to the transverse diameter. The thorax 
is thus intermediate between the human type, and the pithecoid 
form aa shewn by Cercopithecidae. 

The naual number of lumbar vertebrae is three (Fig. 118), 
although four vertebrae are of frequent occurrence 

' Oi. Eeitb, Proe. Soy. 80 c. KtdUint, OdooL Button. 1918, p. 16 of nyrink. 
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The lumhfu* centra, are 7orticaIly higher and trajisversety 
narrower than those of Man, While the lateral and raainrail- 
laiy procesBoa are well developed, the acceaaoiy is insignificant. 
Anajwphysee are not eoen, but eometimes they occur in the 
Orang-utan. 

The “ tranavorae" proceas of the thini lumbar vertebra is small 
in comparieoa with the others nnd IhuK differs from ita repro- 
Bontativo in Man. The intorlcwking of tho vertebrao, brought 
about by tho euporior articubw proeeasoh of one vertebra em¬ 
bracing tho lower proccaBos of tho vertebra above, is much lea 
offeetivc and complete than in Man; for the Jonner procoraos 
do not extend m fin rtjund the latter ne in Man and their 
hold ia conxispoadingly more feeble. The two forma urci reprwontod 
in Fig. 117. The difteroncee between the vertebral columns of 
Man and Qorillo are extraordinarily wall marked in thii region, 
which is profoundly modified in eorreapondenco with tho riitferance 
between the erect attitude of Mon and tho crouching one of the 
anthropoid ape, 

The sacrum {Fig. 118) of the Oohlla coneiete uaually of eix pieces; 
the laminao of these unite posteriorly with remarkable conatanoy 
and regularity: the variety of spina bifida whieh consists of a lock 
of union of these laminae is thus of infrequent occurrence. A well- 
marke<i aocral notch is usiud, and is due to the comparative 
attenuation of the second atcral veitobra'. Tho coccyx fe rudi¬ 
mentary ns in Mon. The aocral index is staled by Tttmer to be 
72 (Homo 112): and the curvature is small, the nvoragu depth of 
the sacral curve being 10 4 mm- (Paterson) os against 25*1 mm. 
in the (whits) Hominidoe. 

A general review of the chajocters of the vertebral column 
shews that the Gorilla differs from Mao in respect of the degree 
of anterior lumbar curvature (Fig, 118> As regards the vertebral 
foramina, these are throughout more ciKularin outline than in Man; 
nor as regards the centra of the vertebrae does the Gorilla shew in 
the cervical and lumbar* regions the marked excess of the transverse 
over the sagittal diameter so characteristic of the correaponding 
human vertebrae. In foot, the vertebral column of the Gorilla 

‘ Of. PaUnoQ, fAe Aiini«A SaanM. p. 198. 

* TIm spMisisn «bewn in in (1) doM not ooafpnc W Oiie •tet4iii«a(. 
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would inadequate to the task of supporting the weight of the 
head and of the upper limba, were not the latter still employed as 
aupporta 4md thus as n means of relieviag the strain borne entirely 
by the vertcbml column in the human type. 

The pclviK is much more elongated in tho cmnio-caudol direc¬ 
tion than is tho CMC in tho hunuui ukeleton. The ilioo crests are 
more sinnouK, ajul tho iluxc fossao iiunxj hollow than in any other 
nnthro{>i)id ap(>, though 1 c«m ho than in Mtin, and an untorior inferior 
iliae spine is sornotimes fo\ind (of. ChapU^ XJi). Tho postorinr porta 
of the ilia uTo Icsh devclc>pQd and the ischial tuberosities arc 
lens inaaHivo than in Man. The Os inneunnatam is long, and 
deficient in ili>^ breadth when compaixid with tho correspond¬ 
ing human bona Tho pelvic brim is, relatively to its sagittal 
diameter, much narrower than that of Man, Yet in general, 
the pelvis otTsrs a good demonstration of the modlficatioiu 
necessary for the Ofmversion of this skeletal element from the 
pronogmde typo of tho lowor Primates to tho orthogrode human 
type. But the changes are approaching completion in the Gorilla, 
fi>r this animal presents a pelvis of aspoct more nearly human than 
any other ape can provide. Similar conclueions are to bo drawn 
from tho bones of the limb-girdles, limbs and thorax. A few 
supplementary dotails will now bo a<ldcd. 

Thu fomuT is short, stout, and straight; the shaft ontiroly lacks 
the linca aspera which is so eharaotsristio of tho human femur, 
being fiattenod eagittally. The neck is short, and the artieular 
surfi^o of the head less extensive than in Man, It makes an 
angle of about 124* with the shaft la Man this angle vatios 
from 12S*—141*. As in Man (but unlike tho condition in the 
Orang-utan), the ligamontum tern is found. In the knee-joint 
the external cartilage is annular, not eemi-luosr (of. Fig. 119). On 
the tibia no eoleol line is seen, and the plane of articulation with 
the astragalus is very oblique. The fibula is very slender and its 
malleoiufi small. The calcancum is longer and larger than in the 
other Simiidae, but even thus it falls far behind that of Man ip 
these respects. The first mctatarso-Ursal articulation is clearly 
a gioglymua joint, and contrasts strongly with that of Man, 
the dlfforcnce being evidently referable to functional adap¬ 
tation. 


0. M. 
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The eoapulft contrasts strozifly with that of Man in respect 
of the la^ extent of the supra-spinouB fossa. The scapula other¬ 
wise resembles the human scapula more cJoacly than do those of 
the Chiinpansoe and the Orang-utan. Pamdoxically, the clavicle 
is oomperotively weak and slcndei', lacking as it docs the nuwRive 
character of ita representative m the Orang-nt.m. The humerus 
is characterized hy a similar lack of defioitiim fts legnnls the 
evidence it bears of the attachment of muscles and lignmunta: 
thus the delVkid muscle makes but little iiopro»ion on thu shaft, 



Pibulil 


I. PMt«nor up«et ot «be koM'joink of » 7«UDg OoriUs (right limb). 
Kbeviog Use snuokr fonn of tbo estorntl uOcqIat pr t ilAg o. 


which indicates the relatively small size and functional activity of 
this muscle in the Gorilla. The average represenUtive of 
the angle of toreion of the humeral shaft is given by Broca as 141*, 
European Elominidae providing an average of 161®. 

The olecranon fossa of the ulna is very frequently perforated 
(in about 80% of eiamplee). The shafts of the radius and uba 
are not sc straight as in the corresponding human bones, and 
consequently the intermediate space is more extensive In the 
carpus, the ossa oentaale and radiale fuse as in Man (unlike their 
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condition in the Orange Hylobates and in the Oercopitheoidae) to 
form the scaphoid bone of the wrist 

The sternum is hat (latiatemal) and the junction of pre- 
and meBO-steroum occurs at the level of the third costal cartilage 
more commonly than in Mao, but less usually than in Hylobatea 
The following numerical data are taken from Achy’s work on 
the Osteology of tho Gorilla*. 

PropdTtionB of tho several segments of the limbs: 

Upper limb: Arm 411%. Forearm S21%. Hand 26 2%. 
Lower limb: ITrigh 418%. Leg 306%. Foot 28*2%. 

F. Muscular System*. The muscular eyetecn now claims 
attention and will be considered in the same way as in the 
accounts of the Lemuroidea, the Tarsii and the Corcopithecidae. 

The muscles correspond sevemlly with very close accuracy to 
those of Mao, and in hict the number of distinctive human muscles, 
at one time thought to be thirtcon, is now reduced to three (M. 
plantaris, peroneus tortius and sorratus posticus inferior). The 
acromio-trachelian and dursi-epitrochlear muscles distinguish the 
Gorilla, not being normal in Man. 

While a genoi’al agreomont in Che individual muacles exists, 
there is a definite dietineCion to be drawn os regards their rela¬ 
tive development in Man and in the Anthropoid Apes. Thus while 
Man is characterised by the development of the musculature 
of the lower limb, in the Gorilla that of the upper limb has been 
developed. The musculature of the upper limb bears to that of 


tbe lower limb the proportion of by weight in the Orang-utan 


(the proportion in the Gorilla will be about the same), while the 


proportion in Man is 


1 

8’ 


At the same time, when the upper limbs 


of the Gorilla and Man ore compared, it will be seen that In the 
Gorilla the extensor series of muscles falls far behind that of Man in 
relative development (16% instead of 22% of tbe total musculature’), 
^ /a&r&uS, Band it. 

* S«« (he pubJisbed hj Keith lo I/eturoj SeUnu, 18S7, AIm 

Eohlbtu^, 189S cp. eit. Uore recentlj, Setnioer bM publi»bed an linportMl 
paper In Ebe /eonisei^ f^eiitchr^i, Bead sui. S. 181. 

’ Leaget, S(U. dfr k. k. A had. Witt. Wim, Band i,mx. Abtb, S. SB. 
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'The ramamHer of this accoont wiU be sabdivided into see^ons 
in the ovme wny u in the other anmials deaeribod. 

2. Of the cutaoeous muscles^ M. pUt^*!ana is notable fur ita 
extmurdinaiy cuarseoess (cf. Fig- 120). Differen^atnun trf the 
mneeles of expreavon has reached a xtage n<yt far removwl 
that ob^ning in Ma a The durso-humcral muscle has dimppeared, 
aave in anumalnoB instances where it appears as nn “ AchseUbogon” 
or axillaiy band. 



Fig. 190. PmuaI nuMCoJam* of ae adait Ooilla. HMe Um grau davelopmtnt 
of Uu utorior fibna of ttt* pla^raa. fonu jart of tha Holt 

dooatiOB to di« CobaAoa. {Sparnnwn Cf.) 


2. In an adult male Gorilla, I found the M. digasCriens to 
consist of the normal and posterior parts. The tendon is 

long and stout so that it is clearly traceable through the M. steitio> 
byoideu& The ant^or belly is a wide sheet arising partly from 
the hyoid bone. It qokkly ^^[woaches its follow of the opposite 
aide, the triangular gap between the two being largely composed 
of fibrous tissue, yeatr the ^mpbyms, tiie deeper fibres are 
attached to the maigin of the maulible, the attachment beij^ 
aimplj linear, but coatiauons from side to side of the middle hoe. 
The more superficial fibres spread out into a connective tissue 
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sheot, which is lost on the facial aspect of the symphysial regiozL 
The tendinous "arcade" from which the anterior muscle arises in 
the Cercopithecidae, is thus vestigial only. No decussation of 
the antcrioi’ bollica was noticed, though I found this condition 
in an adult male Orang-utan. On the whole, the anterior belly 
of the M. (ligjiatiicuH iw to be ouitrastod «ti*ongly with that of 
Mail, in whcuii it has hoc^uno so niajwlvo that some notable 
ttccowion Ilf fmicCioii nuwt have <>ccurj,xid. I would Bugg«t that 
of the vjii'toUH pcwtibli' fiictoi^, two are w<»i'thy of particular notice. 
ThiiK wo should remark that the muxclc vavies in ai^e inversely 
with the iru\aH of the imimliblc. And again, the incivnse in the 
muscle is iLccoiupanicd by an increase In tho angle at which the 
two halves of the umndible jvre inclined to one another. Conse¬ 
quently we may suppose that with a lighter mandible, the 
employment of a more powerful depressor of the chin is advanta¬ 
geous t in Man the H. digaatricus hoe met this demand. Again, 
the widened space within the jaw necessitates a mure powerful 
sublingual support for the tongue. And Che human M. digiastricus 
serves this purpose also, 

3, The sternal and clavicular parts of the M. stcroo-mastoid 
resemble those of the Ceroopitheci in their distinctness. But the 
clavicular part is woakor than the eternal component, so that a 
contrast here exists between the Gorilla and the lower monkeya 
As regards the cranial attachment of the muscles, a marked esten- 
eion over the occipital bone is noteworthy. This is provided by 
the sternal component of the conjoint muscle, and the mechanical 
advantage of such an extension is quite clearly appropriate to the 
enormous skull. 

4. The M. trapeziuB has also a wide area of cranial attachment, 
but on the other hood it extends down the spine to the tenth 
thoracic vertebra only, and docs not overlap the M. latissimus 
dorsi. It appears therefore that the lower part of this muscle is 
defective in comparison with that of Han, while the upper part 
is more exCensive. This suggests that the latter (the cranial 
portiuo) is induenced by the great weight of the cranium, while 
the lower part has assumed in Man new functions related to 
the erect attitude The general characters of the Mm. rhom- 
boideoB, omc-eervicalis, levator anguli scapnlaa, and deltoideus are 
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r^miAisceiit of t>li 06 o foimd in tbe Cercopithe*^ though departures 
In the direction of the charactaistic bninan dispostion of these 
muscles are numerona On the whole, however, distinct evidence 
of affini^ with the lower forms persistfi. AtwI this indieetes that 
the predominant ose of the forc^Uroh in cliiobmg has been effective 
in securing the retention of the appropriate arrangement 

The oes e ooB origin of the K. latisstmos domi is of particular 
interest, in view of the roUtaon of (his mosde to movements in¬ 
volved bp an orbtmU mode of ezisteDce; ^le muscle Arises from 
the tenth and sncceeding vertebral spines, and in its attachment 
to the crista ilii is found to be much more extensive than in Man, 
for it arises along the whole lez^th of this bonp crest (in the 
Chimpansee it map even tmcroach upon the region of Puupart'a 
ligament). The tendon ofinsertioa has relatiMU with that of M. teres 
major similar to those described in (he Cercopithecldae (a. eupro). 

The M. dois-eiutrochlearia needs no special description, but its 
retention would appear to be determined bp timt of the use of tiie 
limb for climbing. Hie chief characteristic of the M. Ceres major 
is the occasional great breadth of its scapular attachment 

The M. pectorelis m^or doseJp reaembles that of Man. The 
lowest fibres uscailp constitute an independsnt muscle, the “ pars 
abdominalis’.*' The insertion of tiie M. pectoralis major is some¬ 
times carried to tite tendon of the M. ooraco-brachialis. The M. 
pectoralis minor (Fig. 121) also resembles its counterpart in Man, 
though its costal attachment is more extensive (as &r as the 
seventh rib in some cases) and it is subdivided bp the great 
lazpngeal sac which perforates it and ^otrodes in the ATiHA. On 
the whole however the muscles of the pectord region approach 
more cearlp (he human emdition th^n do thoee of the nuchal 
and dorsal regions 

5. The M. corvcc^brechialia is frequentip doub]e^ and consists 
then of a long and a short portion. The muscle map be found 
conjoined with (a) M. latiesimus doisi, (h) M. triceps or (c) M, 

' Wiadle, “ Th« Pwletil Group of Uiadai.” Tnmt. Bap. ffwii Tol. ixb. 
part zu. This muMi*. sxisiBS fren (bs sponeaiin of the M, oUi^os oiUnoa is 
somstisiM toRDsd M. pestonlis qoMtoo. In Man, ft Mtnds ‘■ilh tho eo«BJ portiOQ 
of M. pscfiorslis maior. 

* !( >1 howow tt (be ednlt GwUk {Cj) iiweWrt (be *H(er t* 
Cembrid^. 
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bracbi&lie anticus. It haif been recently suggested' that in respect 
of the M. biceps humeri the Simiidae ere more highly specialised 
than the Hominidae; the evidence rests on the reduction observed 
in the lacertus fibrosus, or fhsdal expansloa of the tendon of inser¬ 
tion; the Simiidfio seem to have passed through a stage of evolution 
in which the muscle in question poeseesed three heads of origin. 



Re* (liiMeUoQ «(tli« p«s«9rB] &sd rogionfi in an adult Oortlla 

(8p«tim«ii O7): Kismow azs m follows ; 

1 . M. pocMialis al>domitiall» (oliondro.^OoobleanB), 2 . K. peotonlit 
ni*i(W {«ot). 8. M, pectin relnor. C LmtsmI uo sxtandin^ into (bo 

6- Toncos of U. latioeimuo dorsi^ with (ho U. lat^isimO’CoadThnu 
•atoadlAS down (ho ijq. 


6. The tendon of the M. dexor longus pollids is eometiroes 
absent, sometimes represented by a mere thread arising from the 
tendon of the deep flexor of the index, or from the anterior carpal 
ligament 

The M. extensor minimj digiti is represented by a tendon from 
the M. extensor communis digitorum. 

The U. extensor indlcis resembles its counterpart in Man. As 
for the extensors of the pollex, it is noteworthy ^t a M. extensor 


^ Grtarocii. AM. dgr Akad. Her H'wr, ni BerUn, 1909. 
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poUicis breviji, tboagh bj do means amstAoC, is iievertheleas 
dometiinea met wiOt This is another {ostance of a tnuu^tional 
phase in the eWaticin of a ecries of moscles and Wnc^uns. Con¬ 
versely, in lian, the M. oxteosor poUlda brevis may be grcatly 
reduced In a homoD subject disected at Cauibridgu (21, xi. 1910) 
the romiumt appeared as a mere appendage of the M. extensor 
pollicis longuR 

7. The diaphragm is characterised by Uic Urge pn)porti«ma of 
the tendinous part, which leaves hnt a narrow zone of muscular 
fibre around its periphery. The pUlarH uf Uie diaphragm nr<; 
arranged hs in 

It is reasonable to suppose that this muscle has become os 
predominant a filter ia respintioo as in M^an. 'ilms for instance 
accesory muscles of respiration, eudi os the scaleni, possess no 
greater extent^ than in tbe human body. In the pronograde 
Cereopithecidae, on the other hand, they are attached to ribs 
more caudallj placed 

8 . The muscles of the hip and lower limb provide many sug¬ 
gestions of tbe gradosl approach to baman conditiona. A survey 
of the muscles about to be described will shew that tbe eeential 
differences may be related to 

(a) The site of a muscle: ex. gr. M. glutens maxiinus. 

(h) The exteasioD of attachuxent in different types: ex. gr. 
M. glutens mazunus and M. aoieua 

(e) The position of the muscles in regard tn joints, and also 
their inclinatum to the axis of the limb: ex. gr. hL adductor 
longus (pnmas). which in Man migrates towards the body of the 
pubic bone. 

(d) The coalescence of muscles once separated: ex. gr. tbe 
components of tbe U. bicepe femoris and M, adductor magnus 
(of Man). 

Some of tbe evidence on these points will now be given. 

The M. gluteus mazinios arises from a fiiscia coveting the 
M. glnteus medios. from the posterior part of the iliac crest, from 
the sacrum, greater saero-sdatic ligament, and tuber isebii; the 

I SohIl«Q^, op. dL, p. 4$: c(. iJso (b* iasSB**>** tr is th« 

J. A, P., Tol. s.Tn. ms. 
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SAcral portion is the Ui'gC'St, and the htchial pai't has been doeoiibod 
aa A supamte muscle, the M, ischio-fcmondis (Duvemoy). The 
M. scnnBoriiu is xnid to be merged in the M. gluteua mmimna 

The M. biceps feiuorie cmnumnly 
Consist^) of two flistinct pt^^•tion8, nn 

in ChiinpATia*oH (cf. Figs 122 ), 

Tho >Kl(liicttn8 of thi* thigh ooin- 
prise four uiUffciuH ivrmngc^d in the 
following iimnn<*r {IX*nikta ). 

The M. adductor pniniis cinre* 

Kpontla to thf M. julductor longna of 
hnuum anatomy, an<l ie attt^ed to 
the horizontal ramus of the Oa pubia 
and not to the body of that bone, oa 
in Man. Tho M. adductor secundiu 
correspondR to the M. adductor brevis 
of Man, and ia atlaohod to tho Ixaly 

of Che Or nubia Tho M. adductor ChimpAusdo, sbBwiagfib«iwob«ads 
. I ^ (he M. bieape: bIio the amt 

tortms (eorrespondmg to the upper nerve endite division. 

part of the M. adductor magnua) of 

Mim in attiMihe^i to tho descending ramus of the pubis and also to 
the liuea ospom of the femur. It semis a slip to the M. adductor 
seciindus. 

I^istly, thero is tho M. ischiO'Condylous, which corresponds to 
the condylar portion of the M. adductor uiagnus of Maa The 
separate existence of this ischio-condylor muscle is very charac* 
teristic of Gercopithecidne and Simiidac. It encroaches at Its 
insertiim upon the popliteal area of the femur. 

The M. gmcilis is very wle throughout, and at its insertion it 
extends into the deep fascia of the leg and thus to the lower part 
of the tibuL 

Of the M. quadriceps extensor cruris, the component M. rectus 
may present a bicipital conformation, ns in Man. 

The M. psoas minor is variable in its ooourrence, being rather 
raoro fi*equenUy absent (60%) than present (40%) (Eeith). 

The M. soleus is of interest, inasmuch os it has been found in 
the Gorilla with on occasional tibial oiigiu. Otherwise it follows 
the rule for Cui’copitheeidae, >md has only a hbulor origin. 


long head 
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The &f. pUntArifi never appean to be developed io the Qorilla 
ae a separate moscle, although it ia of comisoo oecmrence in the 
Chirapanaee. The fascia ^antaris is described by Sommer^ aa 
being very strong. lA>th* dissected the fascia in a Chimpanzee 
and an Orang-utan tod fbnnd the tibia] component well developed, 
though the fibular part was weak in comparisM with the condition 
presented by it in CynocephalL 

The M. flexor aceessonos digitonim (M. quadratos plaotao) is 
rare, though it has been found in OteilJa (its mode of insertion 
in the Simiidaa is also onlike that of Uan, as it may in 
Chimpanzees fora an attnebment to the tendons of the M, flexor 
brevis digitoram). 

The tendons of the plantar aspect of tba foot are arranged as 
follows. 

M. flexor brevis digitoram. Hus unsde shews a distinct 
approach to the human conditioo, inasmuch as its superficial bead 
takes origin partly from the oe oot (sdy from the fp^f a 

plantsris as in the lower Primates gmierally. This superficial part 
provides (perforated) tendons for digits n and m (more rarely 
u, m and iv). 

The deep bead of tbs muscle arises from the tendon of the 
M. fiexor longns digitorum, and provides perforated tendons for 
digits IT and t, though tba last>mentioned is often absent*. As 
regards the long flexv muscles of tbs hallnx and d^ts, Hepburn* 
found the (Sorilla to be Uie anthropoid ape most nearly resembling 
Man. The M. flexor longns K^lnffp cootnbutes a strong slip of 
tendon to that of the M. fl exor longns digitonun. In regard to 
if I these plantar stmetnres, the Orang-ntan retains its distinction 
as an abetrant (dnn. 

The pedal interosseous moscles are grouped about the third 
d^t, and herein the Gorilla differs from Man and resembles the 
Chimpanzee, the Oxang-clnn. some varieties of Gibbon, and the 
Carccpithecidae generally: it must be admitted that many Gorillas 
poasese the human arrangement, these muaclea being then grouped 
about an axis formed by the seccod digit. In this respect the 

> Jmaitehe Z^iUthrift. 1906. * p. liSnfre. 

a 8*w4liMhm, Meryk^UifmAa Bud lui. Beft 4, with Utetmtorc. 

* Cf./, A-?., 18W. 
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Gorilla ia in a phase of evolution which is transitional and mtei- 
mediate between Homimdae and the other SiTQiidae\ 

G. Vaaoular Byatem. The heart closely resembles the human 
organ: in respect of Icng;th it bears to the stature a ratio slightly 
higher than is the case in Han. In position it is turned as much 
to the left side of the thorax as is the hum^m heart* and thus the 
Gorilla stands In strong contitist with the Coraopithecidae. 

The arrangomonl of the grc>\t arteries springing from the aroh 
of tho aorta is identical with that of Mtm ii. 89% of cxaiuplce. 
The foregoing characters bear some relation to the inoreased width 
of tho thumx found in the erect and semi-eroct Frimatos. A few 
notea on the peripheral vessels will now be added. 

The axillary artery resembles that of Mon in ite upper portion*, 
but in the lower port, the presence of a common trunk of origin 
for tho circumflex arteries of the scapula and humerus (anterior 
and posterior circumflex arteries and the ''dorsalis scapulae"), 
constitutes a distinct retention of the conditions met with in the 
Cercopitheoidae. 

The A. brachiolis lies superficially to the median nerve. It is 
thus an A, hmehidis auperficialis (not commonly retained in Man) 
and it gives off the radial and ulnar arteries. The ulnar orteiy 
Qsserts itsolf more distinctly than in the Cercopitheoidae as a 
channel of supply to the palmar aspect of the hand. Its super- 
floial division supplies the little Anger and the ulnar aspect of the 
ring Anger, the superficial palmar arch being as yet undeveloped. 
The deep division joins the radh\l arteiy to form a distinct "deep” 
arch, to which the radial contribution is the greater. 

The striking feature of the arteries in the lower limb is the 
retention of the A. saphena. This vessel may be regarded as an 
arobdc possession, occurring occasionally in Man as an anomaly. 
The plantar arteries resemble those in the human foot, save that 
they are relatively smaller, the dorsal contribution to the deep 

> The Um. M&tr»beotw are rare la Quills (Eeitli, Proc. Zoot. Soe- IStd, 

7). 

* Siela, Su OtfiMi- un^ penphsrt }ffrveniytten GorttiA; Bage, Morpho- 
loffitciM Jaitrhich, Band xrr, «’ith illueuaiioDa. 

’ Mfr&n«n Bmitb, /. A. P ., Toll, njv, xlv, xl^. I have cheeked the daeenpticu 
bj referenoe to dlMectione Id the Oambridse Uueeom. 
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plaatAT ArteriAl aroh being eCill predominnct Siich dwpositioaa 
of the limb artorios are determined bj the ^issuro to which 
various aspects of the iwpecliee limbe are eobject. This pressure 
will in turn be ioflueneed by the functions o( limb. Thus the 
of full derelopment of the superficial palmar arteries suggests 
that the hand has Ukt been emancipated folly from its ujsc as a 
support in locomoticaL Again, the nse and form of the lower limb 
permit of the retention of the A. saphena, and ^is in a 

greater supply to the plantar a^ect of the foot ow the A- dorsaJis 
pedis (the eontinnation of the A. sf^ihcoAX 



*** b«mi»hM of a youo£ Oortlla 

(SiaiidM). Tb9 Mtaetor; osm an atteDund m fouii ct tha eenbta! 
8Qja«« it mooh racM flcntoJotad duu) Is ttn «zaiDpl« tad nodls Uw 

app<anoM of the honaa C Mri)€iuu . (Mn. aw. CtaX, Spadmas Or.) 

H. NeiTona System. The brain of the Gorilla (Figs. 128,124) 
is much smaller than that of Man, bat in regaid to its conformation, 
it may be described as providing a sketch-pUn of the human organ. 
The Simiidae have made a most distinct advance beyond the 
Cercopithecidae in respect of their cerebral characters, tboogb 
the brain of Hylobatea suggests the petb pursued in evolution by 
tbe three larger forms (Orang-utan, ChimpaMee, and Gforilla). 
A brief account of the purely morpholcgical cwiformMion of the 
Gorilla's brain has been appended fiw purposo of reference, but 
here a few suggesticuis may be offered in regard to ^e nature of 
the Gorilla as revealed in the structure of its brain. 
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As remarked alwvc, that organ presents no small degree of 
aiinilarity to the htiraan hrain [the resemblance is rather more 
marked in the mesial aspect of the cerebrum than on its lateral 




B 

Pig. 124, M«aial (A) and frratal (B) >u^ct4 ol tho riebi uid 1«IE etnbnl 
h«tD) 0 pb«n* ot ft Qorillft (fran ft epMimea in (ba AAfttomr Uofiftum fti UuaMb). 
Hot* Ue gr«AC eimilftrltf In ftcpeuftnce. u regards fibe mseifti ftftp«et, to the 
hunaa cer«brftlbamispb«re. Thft robiftl fiMure (incieurafi«iDporftll») iftoonsplecoo*. 
Iq B note lbs unaoT«rftd atoto of (be iajulft mi Um lack of dafinito aatorler Umbc 
of the Fusore of BrWioa. 

copvenity (c£ Fig. 124 a)]. Nevertheless distinctions of importance 
remfun, and some of these will now be considered briefiy- 

1. The Gorilla’s brain is greatly inferior in point of size and 
weight The human brain weighs about 2| times os much as 
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that of Cho GohUA» tad has therefore gmioed an accession of some 
500 gm. of sdditiooal cerebrel materiaL 

2. 1q the adolt QonUa» the br^ provides not more than 
part of the total weight of the animal, and may represent only 
^ part of that weight Tbt human brain previdoa about ^ of 
the body-weight. 

8 . The extent of the neo-paUinra has been remarked already 
as a distinetive character whereby the Primates may bo ordioatcd. 
The human brain possesses a vastly greater km of neo-polilnm 
than that of tho Oonlfo The estiinatss of this excess seem to 
vary somewhat. Thus one anthority* 8tat43a that in Man tho neo- 
pallium has six times the area foond b the higb^ apo, wheroes 
data provided elsewhere* seem to mdkate that tbs exces is repre¬ 
sented by the figures 3*4 m tbs Chimpanre^ from which the 
Gohlla is not very different. 

4 Taking a particular part of the neo-pallium, via the frontal 
area (Brodmann*) as a standard, it is clabied that this part pro¬ 
vides 29% of the neo-pallial area b JUn, while m the higher 
Simiidae, the retie u but 17% On the Cercopithecidae about 
m the Lamura about 9%). ^ 

The eonsidsratiem of these statements leads to such refietions 
as tbs following: 

(o) In pobt of sire or mass of the whole body, M an and the 
Gorilla are suflkiaitly alike to exclude an app^ to the footor of 
sirs as the infiueotial element m determining such differences. 
How important this may be b other case^ the study of small and 
large mam t oals of the same group or c*dcr will soon convince an 
bvestig^r. It follows that the Gorilla's breb is to be regarded 
as shewing the amount and the sui&ce-area requisite for the 
reception of the penertd sensory impulses arisbg from various 
parts of the surfres of an animal n^y equal to b bulk. 

(6) Another foctor capable of determinmg an beresse in the 
size or area of some part of the breb has been mentioned also b 
dealing with the lower forma This b the particular development 
of one or other of the tpecuU sez^ea, that of vision bebg especially 

^ EUio* Smith, £ 9 . Brit. dm. Ihmidtt. im. SmAm H. Pmiteifi Addnw. 

* BrodiDUA, dtmt. Am. ISIS, 41^ S. ill. 
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marked iti tha Lemurs. But so as ia kno'«D, Man possesses no 
marked superiority over the Gorilla in this respect, and it ia prob¬ 
able that though the sense of hearing may be more acute in the 
ape, this does not greatly affect the comparison of the sense organs 
considered ns a vliole. 

(c) Failure to provide im explanation by reference either to 
(a) gi'ncral itr (6) special aonsibility, leads to an investigation of 
the motor iiiechimisms and more especially of the motor area of 
the nco“i«vl]ium. And heroin relevimt evidence is oncountcrod. 
For the motor area of the neo-palUum exhibits a progressive 
increase in extent, cuhiiinating in tho human cei'ebrum. It is to 
be noted, moreover, that this increased area marks an increase in 
tbe variety and range of movoments, rather than an accession of 
strength. And the inferiority of even so highly developed an ape 
as tbe Gorilla in respect of skilled movements, such as those of the 
hands, confirms this assumption. Even more signiiicant is the 
human superiority in the skilled movements of the lips, tongue, 
pharynx and loi^geal structures subservient to articulate lan> 
guoge, 

(d) Tbe mysterious “association areas" of the neo-palliuia 
remain for examination. These areas (neither purely motor nor 
sensory though in close touch with undoubted motor and sensory 
areas) have been identified in all the Primates described in the fore¬ 
going pages. In estoot, they manifest a progressive development. 
In the brain of the Gorilla this has reached tbe latest stage so 
hi known as antecedent to that fotxttd in Man. As a factor in 
determining the superior size of the human brain, the increase 
in the association areas is predominsmt over all others. The 
increase in extent affects not only the areas themselves, but 
certain outlying regions adjacent to them and to the areas of 
general and special sensibility. 

A comparison of the brains of the Gorilla and Man may be 
drawn f^m the inspection of Figs. 125 and 126, in which tho more 
Important areas are indicated. In concluding this brief sketch of 
cerebral anatomy, two remarks may be added. Thus the figures 
just mentioned indicate a must suggestive relation between cer¬ 
tain of the neo-pallial sulci and the mar^m or limits of some 
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of tho areas. Some sulci undoubtedly mark the boundaries of par¬ 
ticular neo-pallial areas. And even though the precision and con¬ 
stancy of this relation be open to question, the general statement 
still holds good. On such grounds the significance of such ftirrows 
is greatly onhaneed. Finally, the association areas, regarded in 
the light of their history, thoir disposition and their extent provide 
the best material basis so fivr known for the physical assessment 
of peychicsal differences between the ape and the human being. 

The fldlowing notes provide ao acctuint of some details of the 
cerebral aQat<nny of tho Gorilla. 



Pig. IS7. LatovftI A«p«ct of Ch« right oonbral L«miapb*n of aroQU Godliiv 
(SiBiidM) Tbft oifrwtory name ujo nttenuAto^ in point of Bias: tho oanbokl 
torfac* it niQcb mor« conrolutod ihw in tho proccdtng oumplM and rcoallB tbe 
Bppe&raec« of tbs UumtD etrobram, (Uu«, Aiukt. Osot. Cr.j 

When comiitrod with tho other largo anthn>i)oid apw, tho Qorjlla is soon 
to stand 111 a position iioaror to Mhii than tiiOHO. Tbe corobruni jy ca'oid, and 
slroiijsly rostmtod anteriorly, tho loben hoitig dosply excavated in- 

ftriorly by tho upward i^rujcctioji of tlio orbiUl platos of the frontal bene. 
Tho frontal lobes aro thus lc«i fall and rounded, both abaolutaly and proper- 
tiouataly, than those of hlou, Tho occipital end of tho beniispbere does not 
overlap the cerebcUuca to Che as)ne exteot o« in Uan, and tbe cerobruoi m 
SDiallcr in proporUon to tho ccrobolluu than in the buQM brain. 

The followiog noCoe are bssed upon Professor Elliot Smiths dwxription 
of the brain of a QoriUa in tbe Muaa>in of tbe Royal College of Surgeons 
At tbe base of tho bnjn the posterior rbiual libeure is retained with 
diagismmatio cloarnoaa, and thus domaciiattf the neo-palliiua from tho 
pyriform Iol>e. There is a deep vallecula Sylvii, which leads into the stem 
of tho Sylvian fissure. The Utter jy formed by the roeetiog of temporal 

D. n. 13 




194 


THS GBVKBAL AKATONT OP GORILLA 


[SKT. A 


Md orUtAl op«rciUft b» is tb« bncuB bcira. Aa «b«ae opwcuk est«od 
|&t«r*U7tb9dir«rge,4ud9spmAattia]tMC«iiltf d^mModan* of insula. 
Xhs oi^bil optfcuJ\im M limited bx « dinfaiact &wbM«bite] solciis, vhicb is 
realix ths SDtsrior linHiag sulcus af ti« jponlA A dorml opsrciilw fold 
dsnMTAtes ths iiUonl («uperk«) baiszii «tf Ibo icsnls, and aiskee so 
eotnploCe a sup«ior UiDitii< fiasora, (Imt it aifWMB to join tU« suterior 
limitiog (froDtcMxbitel) solcw, thougb closer stsminilaon ro«CAla a stnp of 
cortex dividing tlte two Mki In coost biwbs of Ocrtla tiia strip is wide 
sad quite cssil j soon. Tbo ftMal end uf the fooiitcMvUtai silicas domi not 
usoally join the rteo of the SylriM ftwe. The orWtel surface of tlio 
frontal lobe is zuerksd by • tri-radiste orUtal snlew to wUdt uoAllcr sulei 
iB*y be aecewocy. Tho castenl sulcus jirmiciite a well-marked “genu." 
Oo the Istecol surface the frontal Mie, veU'Oiarked reiircHCuUtivcs of 
tile euka rectus and areastus are seen* and are evideutly re^ireHCiitotive 
of the inferior frontal and inferior jicfroaDtrel suJd of humsn anntnruy. 
Tbe superior pte-ceatrel sod enperior frootsl nld ere arranged aliooel 
diegraaBabcaUy, A small eoleua frontalis medios and a reifreeeutative 
of tbe w I pu s frcct^margifMlis (oi Wenucke) may <«eur. X^e inferior 
traosrerte sulcus is eoaiaoely abeeot, bat fbetuteOm^ mkara dt^Dslis 
occura 

Ths parallel aulctis is I mk ri reood tbe eAmmitj of tbe Sylvian fiasure, 
much as it is in tile QyiMMfibalMB epee. Tbe intra-periefel auleiw ie clearly 
recQgnizAble; the immas postrcentnlis’ mperior is otenmonJy iadspendent 
of tbe last*naaed sokes which dips peeteriorty oudar tbe ocnpHal operculum. 
The anus occipitalis is very laxfe» and wboOy exposed, tbe mesial end of the 
oedpi^ opercalum haring been pushed coapletdy oatwird aud beckwarda 
A Y-sbap^ lattfal oeospital naleus arte into tbe ocdpitel pole of tho bomi* 
epbere. The ocdistal ^tteculom h boiuided by an almost eemiurcular 
Afienspelte. 

Tbe cslterine aulcos (e£ Fig. UA a) coasts of an anterior deop (tvuo 
otOcaruie) portion, and a ahallowtf refim-cakarine efeiiMut, tbo latter being 
strongly inflected at ite posWtor eod. A dcnal peet-cakarino milcue tvus 
parallel to lase*meQttooed portion. 

Tbe ccmpouzid sulcue paristo-oedpitatie tbe aemaJ aepect is cenaUni 
ia ocourreaee, bet very TariaUe in cxtcait aod comMCfeonA The collateral 
sulcua may Jorn the pocterior elmcmt of tbe ocdpito-temponl euleua, and 
Qperculatioo occurs in this regica as it does io the genera Cynocqphahis 
aod KacBcuA The caUoso-margioai sokua ia vesy complete, sud Broca’s 
“ compeoatory " sokos alee ocem 

The eanbeUam doeely MemUee that of Hsn. The floccular lobe 
however ia larger than in buman tsoioe, and cooairts of two lobules eacb 
attached by Ita own etalk. Tbe meaial lobule is mnnh the larger and ia 

^ Ths two cold ere esotiaaons in tbe rigbt ooefeal bsmitpbere of a Gorilla 
prwiarvei In the Aoetemwal C o Useti ew at Mnakh. 
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compoHod of tbr«e ’topanbte groups of Aslis whose Mp&r&ts peduoolav unite in 
A common staUe, The lotenl lobute is smsJlcr Aod AlmCHfC hiddoo hj the 
fonner. It ropmeuta the Aocculi soeondAhi of which oiA; comspood 
to the i>ar&fiocoiiIiiA of lower rDAmmoIs. The Oliver; body is iu contact with 



Cafes fine 
Swki/a 


rreer 


ppoeenipe 

fiseuro 


Rhmal ftsewre 



B 

Fig. 1S8. fifeaiel (A) end fronts.) (B) Aspects of the right and left cerebnl 
bsmi^aree ot a OerfltA (from a specuasa In the AnAtomy School at Munich) 
NotA the Tsiy great simllAnty iu AppeArAOce, as regards tbs zdbsIaI Aspect, to the 
bumAQ csrabiArbemisphere. The rbioa) flssan [locIsurA temponJis) is oonsplcuons 
In fB) note the ensovered state of the insula (w^ the lack of definite anterior Ifmbe 
of the fiosure ot Syivius. 

the lower margin of the pona The trapetoid body is not exposed. The 
meejal geeieulate body appears in eome oaeee to be much more promineot 
thea in Man (a promineoce possibly ASsodAted with tbs larger size of 
Auditory ner^'o). 


13—2 
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Tbe stndy of tbo periphenl nervoas of the Gonlla fells 

iLAtiirall^ into two dlnaons. 

(A) ict the fint place, a eertain oaoiber of differences hays 
been DoCed between the dispoeitioos fbusd in tbe Gorilla and in 
Man r^pecdvely, the differences affecting the couree or conneettoos 
of such nerres as are giyeo in tbe following list (taken from 
Eisler*s work*). 

Tbo ft d al atwre is Dore cocDitlScated la tbe OwUa tban to tbo Chiu* 
panaeOt but 1 m ao Uian in the Om^etan aod fe Uaa; its coramunicatioos 
witb tbe QxteroAl caniid pluua arc rkber thu ra Man 

Tbe mnoe deBcttidcna hyppgl*ww contribotee to tbe ianervMlon of tho 
etemomostoid moscla Tbe ansa b/pogtean neeivee breodMe from tho firet 
two eerrieel ouwas. 'Rie gMt auricalar and tbe sape rbri al eerrlcal aerra 
come from tbe a^ood umcal ool^. tbe ao{Ra-eIavieii]ar from tbe second, 
third tod fourth e«rieal aerrea phniue owre coataine OTupabhetic 
fibres. The uarre to the M. eabefevioa is net a diatiact eatitj, sfeea it arieoa 
from the uppermoet (extemU) asterioe thera^ aerve. The uediil cuts* 
neoua nerre ia derired pnacipaUj from ibe fini tbmacK and iataroosto- 
bojcdral breach of tbe eeeoed tboraeie nerree. Tlie nmeealo-eutaaeone itorve 
receiTea ao contribuUoa from C til ; it wippliea the M. concO'brechialis, 
but does oot perforate it Tbe deep rolar biaimh the alaar oerve apnogs 
from a ooTOfflanicatios between the olasr ead "**«^'*» aerree, and peaaee 
benmtb the ligaoeobju caipi Tolare priqinimi to eater the band. Tbe 
median aerre pease l^setb tbe M. pronator taros. Ibe radi^ aerro does 
not perforate tbe M. euisoatcw brevis. 

Tbe iHcwh}i>agaBtric ead Uio*ingiiiiiel oervo* arise from tito thbteeath 
thorado oervo, which k aecoriiaglj eooekle f ed by E i s le r an rej^raeontativo of 
the fint lumbar aerve of Hie fosnanl oorve reesva moKt of its 

muscular fibres from L rr. Tbo aaterior Ubial <deq) Mrve 

sapplies O'} coiT^tioa with tba ehiltii^ fibula-wards o( tbo dnraal inter* 
oeeeooa mueelea) the oppoasd aurfecse of the es»!i<Wid aad third toee. 

Ko ecoGributioca to tbe aciatie portioo of (ha eeoral {dens coeoo from 
nerrM pceterior to the second eaenL T%e podeudal plexus to furmod by the 
second aod third moral aa r vee, the eocojgsal plazas by S. iv. aod & t. 

(B) A second line of eixiairy reisee the question as to tbe 
relation of tbe genenl position of tbe limb-plejcusee (as regards 
the spinal cord and its e^ments) in tbe Gonlla end other 
Here the first point to notice is that in one feature at least tbe 
Simiidae stand t<^ther with tbe ff^miniriaA in contrast to all 
other Primates (save certain Semnopitbeci). Tbe feature thus 

' n« Or/SM- «ad pwtpSwv ds l^eriUs. BxbaosUvs descHpUctta 

bare beea pobliibed «!■" by Balk, EohJbngge eed fipouio. 
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distinguished consista in the presence of & contribution from the 
fourth cervical norvo to the brachial plexus. To this plejnia.six 
segment nerves contribute branches in the Hoininidao, Simiidae 
(except the Orang-utan), and most Cercopithecidae, while the 
Platyrrhine and the Lemurs tend to possess a aniallor repre¬ 
sentation (viz. from five segments only, and of these the fifth 
cervioal is the most proximal in positioD), The Orang-utan in 
this respect stumis apart from all othei* Priumtee, since no less 
than seven wgmi'DtH appear in its brachial ploxua 

In the noxt place, and returning to the apodal study of the 
GoriUa, little direct evidence exists to shew that the great 
plexuses are definitely prefixed as compared with the conditions 
met with io Man. T^e evidence is in fact conflicting, and must 
so remain until a la^er number of dissections has been made. 
Some euggeationa of the prefixatioa o( the cervical plexus in 
the Gorilla are furnished by records given in the preceding list 
(t. section [A] supra). In the brachial plexus, the median nerve 
receives a contribution from the fourth cervical segmental nerve 
and this record might also seem to point in the same direction. 
Otherwise the available data foil within the limits of human 
variation, and if the plexuses in Gorilla resemble the prefixed 
human types, yet they are not more prefixed than these. 

Similar observations apply to the lumber and sacral plexuses, 
but here a particular point demands attentioru Thus in the survey 
of the lumbar plexus, if the nerve-roots contributing to such a 
nerve as the N. obturatoriua be considered, it will be found that 
the segmental " thcraco-lumbarroots of origin ate alike in Man 
and the Gorilla, those numbered fourteen, fifteen and sixteen. But 
the Gorilla has commonly thirteen ribs, so that it is u open 
question whether its fourteenth nerve is the equivalent with the 
fourteenth in Man. If not, the obturator nerve in the Gorilla is 
derived (inter o^o) from a segment nearer the last rib-bearing 
vertebra than is the case in Man, and it might be regarded in this 
manner as being prefixed. The view here taken is that the verte¬ 
brae are homologous "by numbers" regardless of the presence of 
ribs, and consequently no essential difference obtains between the 
Gorilla and Man in respect of the position of the lumbar plexus, 
or indeed of the sacral plexus. 
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Fiei 139, ISO, 181. 'Diu«cti«2 tiie low Dinb el » dtimpaBsw (e ibew Ai« 
dJatribotion of tha outeMos nervea. Note (he leek of outaoeoua fibm from 
(be obtomter oerve, ofid (be ebeaoee of fUereante from tbe en(enor tiblel Der?e M 
(he cleft between tbe helltn uid first (oe. {Moe. An&t. Oeat.) 
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Iq th^ sjiap*iheiie ch«in thnt eemc*t guiflxA m fousd, in Additinn 
to tb« gA'iftlion xUOAtQiui (b« «ceod aw! Uihd gM^M iir« placed m«>ra 
anteriorly than io Uau. Tba aTtopathoCae chain, the BiJanchnK narrea, and 
tho vaoa bemiatygoa pw togatber through tha diajJmgin. A ^tglioii 
mraeraicucn tsadiuna, not found iu Uan, Uco IiWaiau tha aortic and cuuliao 
plaxiiaoH. Li many hiataiaeea a angle ayupathetae guiglioti in ccaiiMoted with 
two or more aiHual imttm, and nea acred a Magla a^dual nerve may nciid 
contributory fibrac (o two aynpelhatk pjigliia 

The geiTomI diatributios of euCaneouA ncrvce to tho lowur limb 
of ft Ohiinpftiiseo la ebewn in the itccompftAyiujf ilhietrations. 
(Figa. 129. lAO, 131.) 

I. Reeplrfttory Syitexo. In tm ndalt nnlo Gtmllft (epeeiihon 
Oy," Uuft Aoftt Cftot) the hyoid bone » proYKled vrith ft laiger 
cornu aftjue than in Has. The beii'byoid i4 eseavetod inferiorly, 
the eftvity being infficieotly Urge to edmit (he tip of (he little 
finger. (It ie eecnpied by e diwerticulum of the conjoined eeceuli 
to be described preeentiy.) The thyroid certilege ie rethor emaller 
then i(8 human repreeentative, end tbue eteode io cnerked eontraet 
to tbftt of the Oiiksg-atftn. (The eneoid certilege on Che other 
hand ie U^r tbao in Men.) The euperior thyroid cornu nearly 
touohee the greeter coma of the hyoid bone. 

The Urytkgeftl pooehee (cf. Fig. l2l,Aw>rm) ere of cnormoua 
extent. An appendix cmergee orer (he snperior border of tho 
thyroid certile^ After providing a largo diTurtioulum Cownida 
the baeie cranii, it becooee conAeent with the eaccule of tho 
oppoeite aide and from (hie janetioD. an '* infra-byoid “ diverticulum 
proceed! upwarda to excavate the hy^ bone (^g. 183). 

The eonjoiood sacculee cover the larynx euporfidally and Urge 
eymmeCrioftl divertiouU peae beneatii the cUviclee and pcctord 
musolee. An inter^peotoral diverticulum having been given off, 
the sacculee are fioally traceable to (be In females and in 

Immature examples, the extent of these pouches Ulle considerably 
short of this, tbe arrangement an an adult mala As regards the 
function of these parts, we may accept prcvisioiialJy the suggestion 
of Denikcr, that the pooches eerre the pnrpoee not only of resonators 
for vocal efforts, bnt of supporting the lower jaw and parts of the 
bead, and consequently of relieving the pressure of these weighty 
structures on the trachea. 
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Pt|. X&9, DlMmia e( (ba larTiuml peuebaa w adult nal« Gorilla 
(fipMioao '*0;/* Moa AmI. Oaaa). Goomunloatlon with tha iarjnnal oavNy 
la actabllabad on aaeb alda (latorall/ baa «oi mod All;) noar tba of ue “upp«r 
laoeula" and Juat balov tba loval «( ih« h^old bee*. Thoa IIm two )at«ral oat* 
growtha bar« avidaQily ooaldMaJ m tha “oonjoiaod aaMula’* 

circumacribod outline. In thoae characters (of tho plica Tocalie) 
a contrafit with tbo human larynx ia dietiaoC» and though the 
Gorilla has advanced beyond the stage reached by the Gercopitbe- 
oidae, yet the Chiinpanxee and not the Oorilla makes the nearer 
approach to Man in such details. 

The thyroid body consiete of two lacetal lobes (about tbe else 
of large almonds) joined by a narrow isthmus. Ko pyramidal lobe 
wae seen in the animal dissected by me. 


The epiglottis is provided with a distinct hyo^epiglottidens 
mosclo, suggestive of the arrangement found in tbe carnivora, but 
not normal in Man. No cuneiform c^rrtilagee were detected in Che 
adult malo example described, but the comicula were largs, and 
gave a recurved appearance to the arytenoid cartilages. 

Tho plic»k vocniis (“ true ” vocal cord) when viewed in coronal 
section, exhibits tm uttonuated Tneinbninons flange at its free 
margin (Fig. 183). The M. tbyro-urytoitoidoua a distinctly 
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The pleurae have been minutely described by fluge^ As 
regards their caudal extension along the vertebral column, some 
approach to the human condition is seen, for the lower limit here 
is above rather than below the last rib (the latter may however be 
the thirteenth or fourteenth). Anteriorly (ventrally) Ruge noted 
a wide interval between the margins of the two pleurae in the 
stemn^coetal region, and in this detail, the Gorilla may be con- 



Fig. 1S4. Aa eiaU oelc Or*n^oUin (fron » ckeMb br U. Mil lot, nprotloMd 
with pemieBton (rom (bapropnQMrt o^ L’lllmtrA^oA). 


sldered to depart further &oai the lower Primate type than does 
Man himself Laterally the line along which the lower limit of 
the pleura recedes is closely comparable to its hnman counterpart. 
The snb-pericardial sinus (formed by the mediastinal pleura) is 
retrogressive, though it may co-exist with a small lobus azygos of 
the right luog. 

I In tb« KcrvheAoQtnhe* •Tatf&ueh, Sand x:x. 



204 


TSZ GBNZRAL AKATQMY OP 430RILLA [SECI. A 


The diTinon of the luogs offere do points of contrast with the 
human tjpe, though the Oiang-utan is completely abexiant, Tin in 
the ahssnco of all divinoos. Id the Qurilla, the lobue asygos is 
ocoasion&lly present 

Here the thymus may be montioned It is said to bu vein, 
ininous io the foetus at the hfth nonth, but its disappuamnoo 
seome to be uiore rapid than in Han. 

J. Alimentary Canal. Thv life of the Siiiuidae are vety 
mobile as may be judged f^Mn the lifelike 
sketch by M. Millot, nspreduced as Rg. 134. 

But the effect is somewhat masked by the 
thickness of tbti Ups end their ibeompletc 
evsnion (Fig. 136X Id such nspects the 
Simiidae still rwemble the Cereopithecidae, 
even though a slight advance rosy be noted 
io the dispoiitioo of the orbicular muscle' 
flbrea 

The tongue is loDg and narrow (fig. 186), 
the relation of its width to its lengdi being 
as 1 to 8’6 (Ehlers). Thus it is strongly 
contrasted with the huraan tongue, and the 
contrast is enhanced by the remarkable 
hliions papillne (Fig. 187) near the root 
The tongue of the Cbimpsmsee (Fig. 18b) 
approachee that of Man mooh mote nearly ^SSiltaTSilp^Slt 
in these charaetera cast.) 

In the tongue of the Oorilla, live circQmvallate popiiUe were 
observed by me, but the preciee position of the foramen cuecura 
was obscured. The tonsils are well developed and io general the 
superior laryngeal aperture may be eaid to resemble that of Man or 
of the Cbimpanzee, while Ute corresponding region in a large adult 
Orang'Utan providee an extraordiDary contrast with all the pre> 
ceding examples (Fig 189). 

On the ventral aspect of the tongae, a lingual haeoum zwcalls 
the corresponding fold in the bxunan coontb. Two other folds aze 
situated symmetneaUy, one on each aide of the fraenum, but 
I caoDct identify these definitely with the plicae fimbriatae. 
Palatal rugae are well 



Plx. 2U. AmUoai of 
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The stomach is a simple sac, having relations similar on the 
vhole to those of the human stomach, with the esception that as 
regards the tnuisveiae colon the human stomach is higher, that of 
the Gorilla being oiten lower aud thus luther behind than above 
the transverse colon. lo the adult Gorilla the human arrange¬ 
ment may however obtain. (Of. Pig. 140.) 

The KiinUl intuetine is quite distinct in appearance from the 
Urge: the relative lengths of these two portions of the gut vary 


in the following way; in a foetus of 5 months the length of the 
small intestine was to that of the large intestine as 8 to 1; in a 
young Gorilla the proportion 4*3 to 1 has been found, and in an 
adult Gorilla the proportion of 2*1 to 1 obtained. There would 
thus appear to be iir^ularity in the rate of growth of each portion 
of the gut, and the irregularity is of a reciprocal kind. The 
general ckaractera of the intestine do not differ roaterially froui 
those of the human intestine JDcniker suggests that in the 
Gorilla the vermifonn appendix caeci increases in relative size 


H«pe}« 
flirtire . • 


‘'Cb»»gi locp 
ef Coiof> 

CaMumviirfi 
epMdOitt.... 

' RaetiNn 
Vpptrfr>»f^ce 
9rfnphyi\sp\jb>% 

Vig, 140, DlUTun (u Mala) ol ibe leUttoni of th« oMmacli and iatg« iofeMtioo 
1 b aa adolt mala Gorilla (“ Oj’"). Tb« iMmMb Is fuJlj dieMadod ia thU apacimao. 
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Pi^. XiS. TlMAl 4Sp0Ct qI the Uw of • jMHf Qorilk. (Uu. Aatt. Coafc.) 
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with the age of the animal, whereas it decreases with age in Man. 
For the position of the caecum cf. Figs, 140 and 141. 

The paocreas does not differ apparently from that of Man: the 
characters of the spleen however are distinctive, the most striking 
being the extreme attenuation of this organ in its lower parts, 
so that its extremity is capering and oaudiform, suggesting the 
conditions obtaining in the lower Anthropoidea and in the Lemurs. 

The liver of the Oorilla (cf. Fig. 142; the inferior aspect of 
the liver of a young Gorilla is represented) differs from those of 
the other large anthropoids and of Man in the mote marked 
tendency to subdivision of right and left lobes, a character which 
assigns a comparatively lowly place to the Gorilla in a comparison 
of the higher Primates based on the anatomy of the liver. 

The general relations of the peritoneum are the same as those 
of Man. 

K. Genito-urinary System. The genito-urinary system 
offers no important difforenees from that of Man. 

The kidneys may present but a single pyramid os in Hylobatee, 
hut this is ft vorbvble character in GoHJIa The genitalia of the 
female differ in arrangement from the human type, inasmuch as 
the vulva is <lirected posteriorly. The vagina, uterus, Fallopian 
tubes, and ovanes resemble the human organs. The existence of 
a hymen is denied by various observers: this membrane would 
thus appear to characterize the Hominidae alone among the 
Primatea 

In the male, the glans penis is smaller relatively and absolutely 
than that of Man, but is nevertheless more distinct and relatively 
larger than in other Simiidae. There is an os penis, as in the 
lower Primates, and other Eutherian roammala The Hominidae 
alone amongst Primatas would seem to be chaiaotarised by its 
absence. 

In an adult male Gorilla I found the tunica vaginalis of 
the left testis completely free from all connection with a 
processus vaginalis. The cavity of the tunica vaginalis was 
distinctly smaller than in Man and in the Ohimpansee. A pedun¬ 
culated hydatid was present. The testis measured 61 mm. in 
its longer axis. In an adult male Ohimpaiwee, the right testis 
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measured 51 mm- by 26 mm. The tuiicft vaginaliB beuBded a 
cloeed e&c. No hydatids were seen- The epididyini? was placed 
aa in Man but on its dored aspect a Urge accuranUtion of fetty 
tiesce was noticed 

Profemor RoUius rery kmdiy repotted on the two tesUe 
described aboTe. That of the GoriiU was imporfectly preserved, 
but the teetis of tho Chimpanzee i»ovided weU-preaerved spam- 
cells. The characters of those are inentifoed in tho following 
paragntpha 

The spcrmateaift of the OorUU have been de«ml»<l by Proleaeor 
Retaus* who has illustrated bis admirablo oheervati<jna in sovcrel 
well-biown meinoin. 

The Bperm-oella poreeas distinctive fcatnros vo each of the 
larger Simiidae, and while the Orang-utan is quite aberrant in 
these rrepecta, the Chiropansco and the Gorilla must bo placed 
much closer to Man in regard to such charactera. 

(a) In the spermatosoa of the GorilU (Rg-143, No. 7) the 
bead is of orad form, though flattened in one plane: when 
viewed in the flattened aspect, the acrosome (perfbretorium) is 
seen to he more slender towards its fine extremity than in the 
Chimpanwe. In this respect the GorilU is of all the Primates 
the form most similar to Man. 

(5) The pats conjunctionis of the tail (with the includcHl 
centrosomes) is relatively shorter in the Gorilla than m the other 
Simiidae, and berem again the boman conditions are most nearly 
approached by the G«UU (It may he added that a stnaU New- 
World monkey, via CaUithrix, and the Hylobates resemble Man 
and the GorilU in this detail.) 

(c) The pars ^indpahs of the tail is (in the sperm-coil of the 
GorilU) slender and of moderate length. Ag^ tiie Gorilla makes 
the closest approach to the condition fbmMl in Man. 

This survey of the characters of the Simiidae shews their 

close similarity to the Hominidae: at the ame time differences as 
well as resembUccre are indicated, differences chiefly noticeable in 
two connections, vU with the ad^ttatioa of Man to the erect 
attitude and secondly, with the concomitant development of brain- 

* Ktbioi, IFMgmtgfc w^w . SJ. Bi f»B. ISU An*. ItlS. 
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niaes and fiinction- Tbeae two principlee are closely allied, and 
the mode of adaptation of the Primate type to an erect positioD, and 



II II I a II II I j 
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148. Sperm.cella of the 6onil& {Ko. 7) Aod oUi«r epos. For references s«» 
Fi^. 61. (Alter Rcteias, op. dt.J 

the oharaotere attendant ou the greater cerebral development will 
be considered in some of the ensuing chaptcie. 
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CHAPTEK V 

THB C&^Mk OP THE SDUIDAE (PBmATES)> 

H&viNO coospl^ted a gezienl account of the aoatomy of 
eelecfced tyjes of the Primate, we tom to the cienial characters 
of the Sirniidae in pazticolar; aaMl inaemuch as the skull of 
Gorilla has already been dMcribed. Ihie form will demand lew 
attention here than the remaining members of the family, yiz. 
the Gibbons, Orang-atans and Chimpanzees. To the hist of 
these, the Gibbons, we may now tom. taking as our examples 
skulls of animals of the Bornean eariety known as Mtiller's 
Gibbon (Hylobates mUlleri), and proceed to consider the points 
laid down in the accompaxijing list 

L Cranial porti(»: 

General eontonr. 

Sutures. 

Itidges. 

n. Facial pordoo: 

Orbit; General contour and margins. 
Lachrymo-ethmoidal sntuia. 
lAchiymal hamulus. 

Infia-orbital soture. 

Nasal aperture: 

General ccmtour. 

Lower margins 
Nasal spine. 

Nasal b<mes. 

« Pm fQnb«r ds^, ibs hf Pr SieS»ai» On«ah«iiD ehoold 

be eonitilttd. CL X/. If. A., BMd nr. ISII, ^ J*TTwwtta- 

eroniwu. 
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Palate: General contour. 

Poet-palatine spine. 

Tuber maxillare. 

Palatine suturee. 

III. The Temporal Fossa: 

Sutures at pterion. 

Depth of fossa 
Post-orbital wall. 

IV. Baso of the skull: Glenoid fossa. 

Endoglcnoid tuberda 
hfargin of foramen magnum. 

Styloid process. 

V. Dentition: Number of teeth. 

Characters of teeth. 

VI Mandible. 

CRAJ^UL CHARACTERS OP HYLOBATES MOtLEEL 

As is tohe exiicoCed from tho smallor size of ^6 Ukimal, the fdcuU (Pig, 144) 
is auoh laM bulk; than that of the Gonlla (or indeed of the othor Sitoiidae); 
in length tho hraiu-oaso (ciaoivuu) will bo found to meaaure about 76 ram., 



/Sph»r>a>periii»l 

ertjci/ffltJofi 


,J-acryrnp-<ttin>cii^ 

ertieoUnen 


Lengontoos 

Owdil^peeeale 


a . 144. Ccaniom (with mandible) o( Hylobatei mOUari: note the sbaeaea of 
itoi? bnUa; then are sphenoparietal and laehm!U9.etbDoidal artunJataooj, 
Kote also toe number of Ibe t^h. (Hoee donation ll*; Mae, Anat. Caol.) 

whereas in the larger animals of this family twice that figure would repreeant 
the oontspoudiog dimeusioo, 

lo sise and in genorol oppenmnee the skull roeemblee these of tbs higher 
Cercopithecidae rathor thou those of the Siroiidae. Bj way of dis^ction 
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TBE CaUKTA Of THE SIMUDAE (PEOfATBS) [SECT. A 
from tht former CercofoUModAe) ibo fbOowicg poiate raapbe mentit^noi 

ThoA in UteBylobetoatboInm-MMBproportkoiddyUrseriQ compAriAoo 

with the fH‘J tbs cootMir is oreU, the sur&cs of the crsnium is 

doToid nf promiiwot cwsts, though the ootliaa of tbs Mt* occupied by tho 
temioml moKls is shews by sn abused Imssr ridge. Tfao ennUl e>4>scdt7 
vsria from 79 to 00 aa m thki spsocs sod the iitfUAl diShrciMe is very 
smiJJ (Op{«nbwV ’The mtam deinsnd »o si«cuU mcntioiL Tlio «>rbits] 
csTltI« sro Rornrheidy e^ieemw. Tbe ktter fteture is sisucUtcd iritli tho 
unolUitf of the aoimsl, ui seerwdiujco with • genersl kwaa to the iffti«)rt{<nis 
subeistiug Ictween the mudsTr elwdnCo bulk sad tbo tbe oym. TImh 

fenturt modifies tbe spi)esnuH3e »d pnrtHwiitsJ IstemJ coiiiii»e*i«*ji (of the 
dkuil), whidj it* resDv {swait 

Turning now to •^hcr facisl dmnettf^ it will Iw eesn tlist the orbital 
DSTgina nn distinot or irax^t, thst tbe Uebrjmai iMraeimt w rcstigud, tlist 
the « plsuum of tbe ethmoid k nui iafRqQttidy divided into ojttcrinr siuS 

posterior portims, and t^ tbs ^beno'ressllkjy fiasfue M widely open. The 
iofm^rbitsJsatare doM uotpsi^oe tbs bds] aspect. The ssssl Aperture 
has an oroid form « oxrtoer, with rasr^ whidi are obliforstsd ioferioriy. 
Ko narel spioe is aeai : tbe imssJ booes an early cmiyAMd by (.ynoetosis, 
and the compouad bone has a somewbst qudisu eontov and is flat, 
Bu^eeting ^ prooiaBoce af tbe soft parts of tbs aoss. The palsts is 
hypsiloid (tT-ehaped) ia eontoor, wHh a diminutive posterior spine: tbe tuber 
maxillsw is also ^mlnatiTe. In tbe of tbe temporal foma the rudi¬ 

mentary charsotre the sl^bmxdd (as compered with ita eouditioa in Use) 
is at ODce eeen; ibis bone joins tbe pfcriotal at tbe ptsri<m: and tbe infiv 
temporsl crest k iasignifleant. 

At tho base oi tbo Aull tha shaJlowiMBS of ths gUnotd fowsv aneats 
attsnttoru Tstthk diaIlow&»« caaw* I» tafceo to uuUcafo much freoJoJO of 
the maadiUs in latere! momoeoU For tbe large osoine tsetli Itiuit web 
movements Tciy omwdsrebly sod mariMcUy. Ko endo^und tulercle is 

developed as in tbe Ooraia»tboi^ a voet^ot»*d|ii«ww is diMtiijOt Ktyloid 

sod vBgioal procemes an oot eeccu 

The dsatition proridm tbe oormsl ftwoola fee GsUrThioe PrimaMs. Tho 
caamee greatly etoeed the o^booring toetb in sire: tbe aiolsre are totrs- 
ouspid sod tbs talon in tbe lovsr uokra k not «i>oai»eooua 

The msadible k eharscteriswl by tbe abortiiees of tbe aMmtdiiig nmua, 
by tbe prelection of the an^ and by tbs sbseooe of gecisl tubercles. The 
vertical bright the body of tbe jaw in the of tU eec«d molar tooth 

is much less than tbe h^t at tbe first presnolar tooth. Kear tho latter, the 
jawis deep sad maaBre, sad tbeeameremark^>plketo tbe region in which 
an implanted tbe iocisor sod oareoe testb. Such an increase in strength is 
related to the large aire of tbs canioe teeth, ead it reproduere tbe condition 
eahibited in an even Bmrs prooonaesd degree by tbe extinct est named 
Pogooodon (Oope). 


CBaP, V] THB CRANIA OP THE SIMIIDAE (PRIMATES) 215 

CRANIAL CHARACTERS OF SIMIA SAT711US>- 

The resestrches of the Ute Profeasor Seleuka of Munich led him 
to diaCinguiBh somo seventeen different varieties of Orang‘Utans, 
most of which might be regarded as constituting distinct though 
local races. Many writers before Selenka ha<l urged the necessity 
of recognising marked distinctions between specimens derived 



Fig. 145. Gtaolcm (with mandible) of an OrKn^ atan {Mua Anal. Cant.): note 
tb« abeohte ^llteraCioD of oani prominenoe, tbe abseou of an aaditoi? boJla, 
tbe proMnee of a epheno.panetal artioulatioo, and tbe number ol (be toc(b. The 
laobiTBud aad eUinold tone* join os &b« iooar orbital well with eeperatloa of 
tbe festal booe aed araulla- (| oat. ebe.) 


from various localitie& The memoir by FiUinger, published in 
1854, is by no means the earliest on record, but it provides an 
excellent account of the literature of the subject up to that date. 
Tbe accounts thus accessible will be found to deal with the external 
appearance and also with tbe cranial characteis of the Orang-utan. 
Fitzinger’s work is of interest here, since tbe author laye special 


> For Cha nviaed nomenolatura v. s^tpra, p. 158, (ootaote. 
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atresfi upon tJi« diefer«Dc« obeerted in Uie profile of the in 
yjiions exAmple*. Thu* it was noticed that some crania preaeni 
a straight fecial outline, the flatteDing of the nose having been 
carried to this aitreme. But a second type aorpassee even the 
former in this respect. Jbr the ptfofile is ao to speak “concave" or 
hoUowed^ut as Fitringer deacribea it The accompanying lUus- 
tratioa (Fig. 145) shews a cranium with a moderately hoUowod-out 
profile. To this type, the epthet rimojrfuitWc wa-* given by 
Selenka. and more recently (IMS) Krith applie.1 the tenn tinto^ 
proMpt'c to the eRrne ciiciditdon, it aa generally distinctive 

of the Orang-utan in ccotrart with the other Simiidae. Keith's 
«nWibution to this subject is of great importance, fir he nhewa 
that in raepect of it* fecfel cenfonua^, the Orang-utan has 
eiperienced a change analogous to, if not identical with, that 
distii^uishing the bull-dog from the more normal canine varieties. 
And farther, it is claimed that the defective growth of bone may 
induce a arailar omdition in the human skull, in which it has 
been long known as AchoDdioplasia. Several other illustrations 
wiU be added in the sequel. Here it will suffice to note that 
even though not ail crania of Orang-ntois are strictly simognathic, 
yet all tend to this cteditiou, which is so distinctive as to provide 
a most ready means of id«itifying the crania of this genus of the 
Simiidae. 

Taldng fcr doieriptire jmjpOiWB a ywmg iodlvidual oo ttie rergo <'f 
we reiuark *» oo» the gnut iocMwe io ui"* that of tb© 
Hylobatee skulU. The prop<rtk«a too of face luto ciaaiua are djfFaeut, the 
fftoial part bavio* gamto iabelk: to thia gain a aotaUd oootribatojo is rwde 
by tbs masdibla. 

la ppc^KrtioM, tba cranial lart o# tba afcuU k, whan contraawd w>th 
toe facial jan, less doogatod than in Hylobatoa, and preewita the nearcHt 
approach to prop«ti«i9 (ct Ch^ *i) met with i^oog the 

Sirniidae. Tb* craaial capamty rangaa from »e ^ to «0 oa m adult 
males, and from 300 «.a to 4S0 ca in females (Hrtlifta)*, Tb© emoial 

TOturm early become simplifisd and «claesd by syuostosia. TraweofUic 

divisioa of tbe parietal booe into upper and lower halm aw atated by Snake 
to be very fiequeot (the traes conastaag in a reoDtsi of the dividing suture 
persistant at ita ac.'tftini psint from tbs coewial wjto»X 

Rapidly coomgi^ from tbe eslanial angular procmscs of tbs frontal boos, 

too temporal ridges vary in their nltacnate ©oufonDStioQ, tbs sexual &ctor being 

« Ftm. Vtdui dMCw VsMoaai Jfiiwm, VeL ssn. p. Sti. 
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of ioportADCe. For in ibe femAle OrAng-utan tbo ridges dmj raiBAio Mpereted 
throughout their course, or ws/ hardtj come into conteot ^ntb ooe Another, 
whAresA io the aelo eijiiD&l, not only may the ridgee meet, but tbej 1 QA 7 rise 
in tbe form of a crttt mAAAiiHng ea muQb AS 10 mm. in height. Poeteriorlyf 
the tempotnl ridgw TAry too, io male exAiupIes meetiDg tbe soperior nuebel 
IIda, And forming & lazuUoicl crest nut SMt) in feioalc skulls. 

The orhlh) bAvo An sUipticAl ccntoui, sod tbo bro« ndgos sis not (AS la 
tbe AAicAD Sirniidso) oontbuoiui front side to sido of tbe fbrohoAd. They ATS 
Also stouter Istorally then itiodislly. Tlio orbital TnArgba arc duttieot ; the 
jAohrymsl hAmulu^ vsstigiAl, Init tbsre is ui elongated InobTynio-ethmadal 
suture, sineo tlio os ]>humm of tbe ethmoid though of aiuaU vertioal estont is 
BomowhAt higher autorlorly tltau elsowhoro. 

Tbo sphonu*mAsillAry fiwuro is A mero eleft of small dimoiiuons, tbo post* 
Orbital mil being in (;orMe()nenoo Almost oomplcts The infrA-orbitAl suture 
rarely long on tbo fimiAl siuface. Tbs dasaI Ai>srturo in pyriform with 

upwArdly directed aiios : iufcriorly tbs nesAl naargins are quite lost, and no 
gpiu9 seen, tboiigb in some caau it is represented by a modi a n ridgs. 
The dosaI bones ars sots rsduesd is slso than in any other Primate raamtDAl 
usually tbe ooojoicisd boom form azdcts elongated splint, aitd not iafrsqusotly 
so distinct nasal bones remAio : sotastimes a small osstcle at tba upper margin 
of tbe nasal Aperture is all that persists; tbs nasal processes of the maxiUas 
tben joiu each other between the orbits. 

The paluta is elongated and liypsiloid ; the tuber martUare Is vCkriablo in 
dsvclo}nncnt, ns Is also the iKSit-palatino spine. 

The lemiwral f»*«v is deep, owing to tbe buwing outwards of the sygo- 
matic areh and ths cbeuuielling of tbe alispbenoid. Tiio latter Lons touches 
tbe pahstal, and thus tlio Onog^utan agisea with Hylobates, hUn, and 
many lower Primates, but differa from tbs Africa Simiidae and most of tbs 
Catarrhino nioiikoyM: tbe Tariations iu human sk\illH io this respect will be 
described in a aub^usut ebaptor. 

The i)ifra*tscDpOTal crMt is irwignifioant. At tho base of the skidl tbs 
shallownoA of ths glenoid fossa is to bs remarked, but as was noted in 
describing tbe cranium of Hylobatcn, this shallowness in not to be regarded 
aa related to lataral movsmsuta of ^s maudilrlo, which art limltad by the 
excotfire dcrelopoioot Of the cauine teeth. Klovamsnts in au aiitaro-postorior 
direction may pi^sribly occur and may produce some ofibet os regards tbe 
glenoid surfocs. Ths endoglonoid process or tulisrele is small, as Is ths 
styloid proofs, which ia often absent The vf^nal process is also undsoslopsd. 
Anomalies about ths margin ef tbe foramen magnura are not common, though 
tbe ossification of the adjacent part of tbo suspensory ligamant sometimes 
leaves a spicule of bone at the anterior mar^n. As regards the ecdooraoium, 
a distinction between tha Orwig-uUn and tbe two African Simiidae was 
pointed out by Huxley. In tbs Orang-utan tbs cribriform plats of the 
ethmoid articulatea postoriorly with tbs prs-sphenoid, as in b£ao. In ths 
Chimpaoses and Oorilla these two bones are separated suiwrficially by fiange* 
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Uk« proet roo e ETOwinj; from Uie &«ma 1 bcoe on mch sde azkI TMetiu; id tbo 
EDiddId linA Iq (hin dispontioB w« eneMUiter & nra occnrreaett^ vis. the 
cncroacbiDent of the ZMabnuM-bonni ed tbe i^ll apMi Che t«mtor7 of thi« 
haait cnzfru Tho pniKi]«] pewte of buiiortaDoe iu the iusi>dihlo ere its wy 
mssavo ch&metor lit iwoportaonW tbs rsnt4tf the skull: tho aseondin^ r&mua, 
vhioh is biglior than in nod tiiidt boon t ahnJlnF ugmrHd notch. 

Bvt in fnct tho cstadiblo isfimnd to pnMni)nreinldiRC)c>ctvnriati(m& ThuH 
the relatiTQ hoi|ht of the asceodiiig rsmns it hf iw umuih couvUiit: t]>o 
lower mitf^n of tbo bndj nf tho jnw 0107 bo rcotilittcor, iduuuua, or iinifhnnly 
Ciirved. Consoqnantly khub of tho juoodrboJor tyim dercri^nd ok dlKtinctivo 
of cortsin voriotMS of Usd insy ho nhewu to (KMOei counteqixrb ui the jow 
of tbo Omig>ntAi), 

The teeth pruvkie tbo nomMl fomuila, bat ui suileH occMOiy iookr too th 
ore extroniol/ coiaixton. Tho gratl length of tbo coots of oH the te«th is 
nn^eeJ V^Totbsh Anciamy) os peeuluir: nJao tbo onnoiu crcikotioik 

of tho en&mol (whi^ though a foatoro of tbo derelvpiug tooth, pondsto in the 
erowDo of tho mobMo of the Oroag-atBa) is raoMrfcalilo. The tbini luolar 
tooth in tho opj>er jaw tspda to amaller diuenaiauB tbo other two. 


CRANIAL CHARACTERS OP ANTBROPOPmCBCUS NIGER 

There reioain to be eomoerated craiual charactOTB of the 
ChimpeDsee (Anthropopithecos o^er). It m&y be pointed oct 
that this ape acd tbe GonOa agrae u stAorai important respects 
wherein thej both differ £ri>ra tAe Onuig-utan. This geneial 
statement applies to the skull as well as U> other an<atuinical 
struetorea 

Taking as our ezaiople a yoaag, bat n«triy mature, individual 
{Fig. 146), we notice that, viewed from above, tbe skull of tho 
Cbimpansee is more ovoid in form than that of the Orang-utan. 
The &cial skeleton is rather smaller in proportion to the cranial 
part than in either the Orang-ntan or the Gorilla, and here in the 
Chimpanzee skoll {especiatly in in&ck^. cf Fig. 147) suggests the 
proportions of the human skoll, though it is still &r from realizing 
them. 

Tbe crsmal espadt^ of edu]( mslw p r u r Kha on average value of about 
40D e.& (OppeobeiiB, ^ ok p. Id8 gives 4^4*3 oa) with a icazimucD of 
470 C.& The adult female ekoU is lent <^>emaus and amounts to about 
64 */• of that for the male. Tbe iosWacCiTe table demwo up by Oppeeheim 
IB reproduced ben m ord« to ezhltet the —'nt*T vari^ali^ in several of tbe 
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PnmAtat. Thus tLo £eniAls onuiiuiQ in aU intrtAiKAs is smsller, And the 
l»ercent^ voluee iu terms of tha nude oapaaity (taken aa 100} ara as follows: 


C^noeophalufl 

A3 

Hjlobatos 

98 

Oraiig'Utan 

90 

QoriUa 

R5 

Ohhiipanseo 

96 



Fig. 14$. CnmiuiB of adsU female Chimpansee (Mas. Anat Oant), Ooe«tbtrd 
of natoral aise. 


F.-onte-enismMjas'ticulsrKii 



parreansrrr 

To^rt 


Pig, 147. Crania, wiib raandiblee, of (A}, ;ousg Quida, aod (B} jotuig CUra* 
paozee (Ifuniidaa}. The first peraaneoi tooth (tLa fiiet molar) iiaa juaC 
fullj acqoired io each case, and oomparleooa cao tboe be drawn besweao emmplea 
at eorre^ndiog stages i& deeelopmeot. Note the greater oaael premineoca in 
Gorilla; and tbe froato-sgoamoos and the £roato>maullar;7 (orbital) artioolnUou la 
both spesimeBS. 

Of tbe cranial atitaree^ the se^ltal ma; be eatrerael7 complicated and 
tortuous before it bocomee eloaod; ou tbs other band, tbs straight nutiine 
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of tbA sstur« di^iaS thA pAriefeol bco e from tiie sqnuaoos portioo of tbe 
tttDpOnl b01>A M Co b« DOt«(L 

Bonf «Mt8 occur ou tbo awfkco cf tbo cmuoio, bgl we ooD^iAble 
rWber to iboee of the Ocvif-uUo tbno to tooee of the Goiill^ For it ii 
the esceptiwi r^tber tliaa the rule for tbo tooporel nd^ee to form e 
mediea ei^ttol oreei: tbej eommofily rm in Ctoee e)>ietoncetion elui^ 
the w^ttol seture, diTar^ng thcoce with the formettofi of leterel Umbdoid 
enete. 

The coetov of the oebitklewdefimt^dUp^eelthAu iutbe Orwi^uCan, 
e&d bemo tl^ Chiioi^bsee end Gorilla lewnilile ooe euotbor; Hiciler agree¬ 
ment botveon tbo two Africau aica m WBo ie the iwominetKe of the external 
axifitlar p r“~Tr*" of the fraotol bonoi in (be eoatinoHy of Um aqawKsrbita) 
ridge between thcao two )«oc»MeH aod acrow the iiiter*orUtol apace, in tbe 
bevelliijg of tbe extomal orUtol uargiA, aud ia tbe aborhwee of tbe lachiTmo* 
et b moi^fT autur& The lachrymal faamuloa is vestigial, tud tbo epbeoo- 
toazillary flaeure reduced to a narrow cWL 

Tbe aaeal aperture ia pfrifom, with iht tmaeatod ^tex above tbe lower 
ffiargina of the aperture are obUtented, and no nasal ^oe is aeem Tbe oaaal 
bonea are often conjoined at an eariy ^ocb, and toeb fiat expanse ia not 
reliered by tbe reiy remarkabte median ridge so cbaractoristw of these bones 
is the Gorilla. oaaal bones pnnirrci a more uniform breadth from above 
downwards than is the Gorilla, sod do not aztend so for Mow tbe Isvel of 
tbe lower ortdul ma^oe aa in tbe latter aotisatL 

Is the devalopmant <i frontal air-aouses,ai>d of Rtnilar ^-oavitiee is the 
etomoid bona, with dilatioo of tbe nasal dnct, where thk k is rela^B with 
tba mniillary asfrum, tha WmpMisee and OovUla sgrcs, and approxuoaCe te 
the biosaQ cooditton {«£. Kkt^ Proe. AnaL Sot., IMSX while they differ 
hereio from tba Orasg-atan and Oibboo. 

The maxillary astnun is d extant, both absolutely aad relatively, 

is the Chirapansse than in the G^Uw tke redoekcm aff b ett all parts of 
tbe antrum, hot eousliiDsa (ha upper and hinder portion is particularly 
diminished. In aocb I have noticed that the fontooo rotnndstn 

is visible when tbe wUtal cavity k viewed from is front. But this is by so 
mesne always tbe case in tbe Chimpamn 1 may add that the femnen 
rotuadum is tboa viabfo uanally in tbe Cebidae, and occasionally in the 
Qercopitheddaa Once <mly hava I sawi tbk oondition In a hnman akuU. 
via that of aa African negro dissaetad in tba Cambndga Anatomy SohooL 
But inflation of the axrtnm k by so meane tba only foetor involved in thk 
matter, which cannot be poxsiied fvtfaar in tbk pkM Tbo palate baa tbe 
cbaraetsrktie simian hypnloid coatonr, and tbe post-psJatiiMi epioe is amall, 
as k also the tuber mazillan. Tba maxiUuy antrum la said to axtasd into 
the palstioe portions of tbe a>>*TiTU^ Great insularity at tbs wraDgamaut 
of the palstioe eutune is frequent. 

Tbs temponl fossa owes its d^>(h largely to tbe channeUing of tha 
&Ii^)hanoid, which conmonly articulates with tbe fronttl and aquamoaal 
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AbOT«, Wog Mparated by these two bones, which jojo At tbe ptehoo. The 
infMrteropon>l orest is often rcpreecated by s singio spmous process. 

The bsse of tbe skull shews the forsaeo megnum in the position cbAreo- 
teristio of Simiidss, i«. touch oe&rer tbe occipiM end of the ekuE then in 
tbe Hominidae. Tbo glenoid fossa is shallow, with s modentely developed 
eudo*gleQoid tuberolc, and srooll post-glenoid procoss. As In tho Gorills, an 
Eustachian >q>ioouB process is common, hut tho styloid and vaginal proceesev 
are absent Tho tyrapanio bone, as in the other Simiidae, is esbenmve from 
without iswaids and MoiDi<yliudnc«J In form. The oedpiud condyloa ere 
small and variations in tho oouibitaation of tho mai^ue <if tbe fjramen 
magnum ero ram 

Tho luaudiblo is sniallor and waakor than in the Orang*utaa or tho Oonlla, 
but (ftiU massive in companion with tho human jaw. Tbe area for the 
digestive muscle (anterior belly) is a uarrow strip or (in many casee) not to 
be identified. Posteriorly to tho symphysis ia the middle line is a deep 
pit, and at the lower jaaigin of this, neither a ridge uor titberoles are 
found. 

The dentition preseuta the usual Cetarrbiae formula: tbe caaine teeth, 
except in old males,’do not so far surpass tbe other teeth ui bulk, as in Slmia 
and Oorilla> Vet the canines are of very great sise in comparison with those 
of Man, and this is the more remarkable when it is remembered Chat the 
molar tooth, In male skulls with mtoh laigo caiiiDM, may fail to attiun the 
dinonsions oven uf Suru|)«iin uioLmh. Th(MC coandcrations arc ef great 
iinportauco in the study of piehistorie Qiandibles such as those ^ni Hauer 
and ^Itdown. 

Tbe diastema ie Iohs wide in tbe Cbim|)ensoo thau in tbe other Simiidae. 
In Uie reduced R(«e of the third upper molar teeth, and in tho small cusps 
of tbe molar serice, anticipations of the human conditlous are prsoont. 
Slight but distinct cronation of the crowns of the molar teeth frequenUy 
oocurs. 

In concluding these brief descriptioos of tbe eAtemal characters 
of the skulls of Simiidae, it is convenient to present the main 
points of diagnosis of the several genera in a tabular form as 
follows: 

Distinctive features of the skulls of Simiidae. 

I. Hylobates (Gibbon). 

Ita small use di^^ontiatee it from those of other Simiidae. The 
skulls of Cercopithecidae of wmilar sise are distinguished by their rela* 
tivdy smaller capacity and by tbe nasal bones (whiob are longer than 
in Hylobatea). The molar teeth of Hylobatee do not poaseas the two 
transverse ridges orossing the crown whioh are so obaiaoteristic of tbe 
teetii of the lower Anthropoidea. 
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11. Sifflia (OrACg-aUD). 

Distiofwsbed faj ito absolute atee tbe akuU of Hjlobat4& 

Dia&uic^oQS froo CbiopacttaaiuiOonUA: 

(a) Tb« anpra-csUtel ndge toe eadi k distinct aud tbe tiro 
rid^ are not oontinuoas acnaa (be ftnbbad. 

(ft) Tho oawl are reduced te nun q)Unte. The flaual profile 
is often ooocnro (^c^nadiicX though eoM tewiia of Cbimpaseco 
and Gorilla proont this m a di^t degree, itis aerer so marked 

in thain aa in Sinua 

(o) The ofowna of (he moUr teeth are eieaated, and ooDBeqnontij 
tbe cin^ are obscured. 

(d) T%a Buutdibie is^ rolatird/ to tbe ra^ ot the skull, of largo 

lU. Anthropopithecoa (QumpameoX 

Diatinguiabed b; ite ahaolata axe from tbe skuU of HjlebaCcs. 

l>utinotior« frocft Simia axe aa indkated in Sectaoo IL 

(e) The supra-erbital ridges are oantiauooa aeroee foreheed. 

(ft) Tbs aaaal bones though flat and alwt are Iwainar and not 
apliafc4ik& 

(«) The orovM of tba molar teeth bear dietiaci, but not very large 
cusps. 

(d) The nmndiMe is relativoly smaller. 

Tbe fbUoving are tbe distoMik)n)i between the oracia of Chimpatixee 
and OoriBa. 

(«) Tbe skoll of the Cfaimpaosee is ansllor, the cranial (vui is 
relatively largor, and net ebancteriisd by soch large ridgee as tho skull 
of Oorih^ 

(20 The iHsal boom an sborter (not axteDding far below tbo lovel 
of the loibrior crbttal margins), and (b^ ovtm macguie an more nearly 
pamllel to one aoother than in Gorilla 

(«^ Tbe nsaal ^srturc tends to be pyrifom is co n to u r. 

(^ Tbe molar tmth are moeh smaUer sod boar lorn itroaioeni 
orowna. But the iadsw teeth an eomteimee larger toau theae of the 
adult Qorilla, thou^ aD tbe oth« teeth an amallsr chan in that animal 

IV. Gorilla. 

The skull is its actual (ua from that oi Hylobates. 

Tbe following an ths foaturm distinguishing the skull of the Gorilla 
from that of tbe Onjag-oten. 

(a) Aa in Anthn^oiethacus, the sn|Bw.ortet^ ridga an oontinuous 
■cress the fonhead. 
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ib) Tbe ci&al bo<i«3 Are spieyod Aiid vide, thocigb AaI. Tbe Uot is 
less mArkeUJy dcprcsiiocL Aod is described ss as o]>posed 

to tbs tiiHOfTiaSAie form SDceuntond in tbe Orimg-utan. 

(e) The molar teeth bear large cuKps, 

(<Q Tbe cranial rldgos arc very Urge. 





Pig. Id8. Uaaial saottoa ol the aholl ef on adolt ouUe Gorilla nai. else). 

(Pron a epeolmso In tlis livarpool Uoaeum.) 

And tbs feat^irca vbceh difibreiitiate tbo skulb of tbe Qorilb and the 
Cbiopanzce are as Mows: 

(a) Tba whole skull uf tbo Oorilla is larger; tbe facial pa>rt is rola- 
tirely laigor; the cranial ridges are very large and promiaeut. 

(20 Tbe nasal bensa are long; ni tboir infenor margloa tbay 
expand widely and eud at a love) well bolow that of tbe inferior orbital 
margiaa 

(/} Tbo nasal apertuio is ovate rather than pyriform. 

(J) Tbo molar teeth bear very large ouspa and are larger than in 
the ObimpAnaoe. 
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From external featoies we pa* to thoee revealed when the 
aknH ia sectionired in the median sa^tt^ i^e. and the ex^- 
Mtion of such «otiom ia to be portadarly recomm^ed .e 
leading to important conclnsioi^ <» ^ essential diff^cee 
belwe^ the aknlJe of Simiidae and Hommidae. The condiUona 
preaented by stalls of adalt spedmens will be considered firet 



, QQBtbwB act u loUovi 

S«ik tneiefc 
L Tjmmak bcB)& 

S. Law ^ bard 

4. ]>m torbw o( miadiU*. 


If we examine ^ akaU of an adalt male Gorilla thus prep^d 
(Fiff. 148) the relatiTe developnwmt of the fcdal components is as 
distinct as when the exterior of the sknU is obeerved. The ekoU 
of an Orang-utan ptwenU analogous features, as may be seen in 
Fig. 149- Comparisons with Uie human ekuU may be instituted 
conveniently by reference to the next illustrati<a (Fig. 150). Here 
the specimens eiearrei^ from ri^tto left in a sequence which 
may be termed an "ascending" one. Owtinuing the inspection 
of the facial portion of tiie skull, attecrion is directed to the points 
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following. The characteristic prognathism of the ape is veiy 
loarlced. The constituent elements of the nasal eeptum coire- 
spend individually to those seen in a similar section of a human 
skull, the differences consisting in the details of contour and con¬ 
formation. In relation with the greater size of the maxilla the 
system of air-spacos is more extensive in the mmisn skull; this is 
best seen when the nasal septum is removed (or when that side of 
the skull which does not include the septum is examincd> The 
air-spaces ore produced by an "invading” tissue, to wit the mucous 
membrane lining the nawd fossae. The extraoplinary power of ab¬ 
sorbing osseous tissue possessed by the cells of this tissue is not 



devoid of significance, when their origin from ectodermal cells is 
recalled to mind. However produced, the air-spaces confer on 
obvious edvantage, via that the weight of the skull ia reduced 
without sacrifice of strength, and also without los of surface for 
the attachment of muscle-fibres. 

The ape is seen to possess extensive sinuses in ths sphenoid, 
ethmoid and maxillary bones, but not always in the frontal 
bone, a point wherein the Orang-utan differs from the African 
Simiidne (Chunpansee and Gorilla), which are here more cloeely 
allied to man than is the first-named form. If the maxillary 
antrum in the skull of a Gorilla be exposed on the facial aspect 
of the jaw, a large bullous dilatation of the nasal duct will be 


IX it. 
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seen projecting into the maxillMy antnim, along the roof of which 
the mfow>rbital nerre ron« m a booj canal In the Orang-utan, 
the part of the frontal bone, which is excavated by the air-aoufics 
in the other apes, is a solid >««»» which may attmn a thichnem 
of nearly 20 mm.: seen in section, this thicknesa is reducc'd to 
about A quarter of that amoimt at the coronid sututv, anil tho 
latter dimension is rcUunecI to the region of the larabdoid suture, 
where it is increased by the rvlge whwdi croesca the skull in 
a position onrrtepincUDg the hunbdoid suture in man. 

In contrast to the hoinan skoU, the Itonea of the cnmial vwilt 
thus fi«nn an arch of much !«** bohl pn>pcff^ons, owl tliiw is 
perhaps most podceable at the ocd[ata] «nd of the skull, which 
gives the impression of having been arreatod in clevclojwncul. 
leavii^ the ocdptal are but slightly curved, and the ftanmen 
raagDum consequently midway between the posterior and the 
inferior aspects of tbs skull Ag^ the grostest longitudinal 
diameter measured from the ^^>eUar point on the brow-ridgos 
(or between them), peases to the erternsl occipital protuberaoce 
m the crania of most ^>eel The skull of the Orang-utan (c£ 
Fig. 149) may provide a second point equidistant from the brow, 
but below the exlenial occipital ^eubciance. In tho vast majority 
of human crania, the diameter of greatest length ends posteriorly 
at a point abott the external ocdpital protuberance. The ex- 
ceptioiis include certain prehistoric crania, nutably that from the 
Neanderthal The latter is “simian** m this resp^ 

On the eudocranial sorfrtce, «nly bint impreasions mark the 
former poaitioDS of the cerebral conrolutiems*. Grooves for the 
lateral sinuses (of the dura mater) diverge symmetrically from 
the torcular in the mesia] plane, and are of equal size, the hick of 
symmetry (usually due to the prep<»derance of the sinus on the 
right sde, and assodabed with right-baodedneas) foiuvi in human 
crania being aieent here. The toperior petruea! anus may be 
almost completely roofed-in by bone, a bony bridge may be formed 
over the Gasserian gaoglicm, and the anterior dinoid process may 

' C(. Sebwftlto IWt. Bmifr J^ki^Mckte-. tho Vtstoa^Jonsen dsr daotachaD 
uatomittbM OmOhehtn is Aoef. Am. 1901. Temnmfeag. Bono. 

* Ct. SoHwalbe's dwwiptMn of (bo difpoaboa of (bo oadoonniol impfoaioni 
/9r VofpMcyu nd Amkfoftittif. Bond m. 19M). 
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be connected by an osseous bar with the posterior process of that 
name. (The invasion of the floor or base of the aaterior fossa by 
^e ^ntal bone maybe recalled here as diatdn^ishing the Afiican 
Sirmidae from the Omng-uten and from Man.) The orbital roof 
18 much steeper than in Man for it is stilJ compjiratively free from 
the displacement due to an actively-growing brain, Tho basis 
crami mcIu<leR tho ethmoid, Aplicnoid, anti •wcipital eleraenta, but 
a erjata gnlli dooa not exist in tho Simiidao ns a rule, anti is absent 
from the Bi>ocimcna alicwn in the illiiBtnttif>iw. Anteriorly, th (5 oaBal 
spine of th<! ftv.ntiJ hone wiJl be scon to be nidimentary, and in 
tho OmDg-ut«m tlic superior maxilU nuiy ct*me into the st ctitui in 
place oJ the nasal b-me, os a consequence of the diininufrivo size, 
or extent, or of the absence of the latter element. But it in to the 
arrangement of tlie ethmoid, sphenoid and basi-occipital elements 
of the cranial base that special attention must be given. 

It will be seen (cf. Figs. 149 and 150 n) that imterioriy the line of 
section of tho upper iiiai gin of the ethmoid fbnns a plateau, nearly 
horizontal in direction, and that pawing buckwaixls fron, this, tho 
line of tlw^ upjK^r maigiii of tlie «pjieaoid U (with the oxeseption of 
a hillock ropixaenling tho section uf that piutiiui of the presphenoid 
winch lu« betwee n the two orbito-sphonowls) pmcticully continuous 
with the clivns, tho lino pas»*ing almost diivctly te tho margin of 
the Jbrainen magnum without interreption. The jxdnt to which 
attention is drawn is that this line forms with that of the upper 
margin of the ethmoid an angle salient ondocranially, open below, 
and moreover widely open, approxiinatmg to the value of 180*. or 
two right angles. A glance at the human skull {c£ Fig. 150 a) shews 
the inclination of the two linos te be represented by a very much 
smaller angle. There are various ways of measuring this angle, 
and these will be described in detail in another connection but 
for the moment it will suffice to call attention to the general 
appeamnea The conclusion is, that in the rimian i<kuU the 
bas^ are arranged nearly in line, but that in the human 

skull this line is inflected; this inflection constitutes an important 
peculiarity of the human skull. ^ 

If ws pass beyond tho Umite of this group of Animals and 
turn our Attention first to the bwor Primate, and secondly to 
other Diaininals, we shall find that the atmiglitness of the scries 

ie>^i 
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of l«sal elements becomes more marked as we descend the series, 
and that lon^ before we leave the Primates the atmghtneae is 
interrapted, and that in the following waj. 

If we suppose the central part of the series of bones, vi^, the 
sphenoid and the hasi-ocdpital (B. Pr.. Fig. 150), to be the more 
^od portion of the base, ^en we can describe the condition 
obtaining in the human sknll as one in which the ethmoidal 
element (Pr. N., Fig. 150) is bent, or injected, strouglj downwards 
from the anterior end of this fixed portion. And procuoding 
to the »>miAn skull, the ^)pannaco is such that the ethmoidal 
element is bent downwards to n suuUcr degree, so much leas in 
foot that it is almost in line with the fixed portion as just defined. 
Loatlf, when we examine tho ^all of a lowlier primate form such 
as Ujeetee (Cebidae), the conditio is each that the ethmoidal 
line is so to speak rafiected, or bent, not downwards, but upwards 
(as in the Carnivora; ef. Figs. ISO c and 152) with regard to the 
more fixed element 

We map now turn oxir attention to the region of tbs foramen 
magnum. This ia placed in 
the simian skull rather at the 
jnnetion of the posterior and 
inferior aspects of the craniom, 
than frankly on the Inferior 
aspect as In Man. 

A line (Op- R, Fig. 161) 
drawn from tiie anterior to tite 
posterior median point on the 
roargin of this foramen repre’ 
senta what is described as the 
"plane of the foramen mag' 
num"' (Cleland called it the 
“ posterior base of the aknll ” 
but tbs former name may be 
retained for the m oment); the line representing *hi^ plane (and 
therefore the plane itself), will be foood to be inclined to the 
spheno-bsslar or ** fixed * portion of the base (B. Pr., Fig, 151X in 
such a way that the angle between tiie two is aalient down¬ 
wards (e£ Figa 150 a and 151): moreover in the Simiidae 



F^. Ul. CmniofH ef an aboniriiiA] 
04lf*« et AuWalla (Honlnldao} bisectM io 
Um MgiCbU ffMM. H. It. npresmb 
(be sstooer or «t£me>daJ portion of the 
eiaaial kase: Pr. B. is tbs mkiiilo or basi* 
oeci|i(o-t^bca«dal forlioa; B, Op. rapn* 
MW Ae pUm e( tbo foraaon ma^ain. 
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the angle is a Jarge one (varying from about 120* to 140*) 
Xuremg to the human skuU, we find that the mean value ie 
rather greater (the variations ranging from about 137 * to 157 *) 
i3ut if now we turn again to the lower Anthropoidea, to the lowlier 
primate forms and mammalian orders, we find that tho angle is 
very much auiallor, and has much more nearly the value of a right 



Mglc; this is very evident in the Cynoccphaloua monkeys, or in 
Carnivora (of. Figa 160 c and 162). 

Wo arrive thus at the conclusion that in the ovolution of the 
form of the skull important changes have token place in the 


N 


Op 


B 


relations of the anterior and posterior basal portions respectively 
to the mtomediate, centrally-placed part. We see that if the latter 
be regarded as comparatively fixed, the an^ior or ethmoidal part 
at on© end, imd the posterior or foraminal portion at the other, 
vary from animal to animal in such a way as to enable one to 
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compare them to levere fined at ead) end of a bar which serres 
as a ftilcnim to loth. Fnrtbei. that in the bwliest forma of 
the Eutherian akuU the conditioiB may be represented diagram- 
matically by supposing each lerer to be mised above the (more 
or leas) horieonUJly placed middle portion (see Fig- 163, with 
which compare f^g. 152^ 

Wb have seen that in the amian skull, both levers have boon 
depres8c<l to a considemble extent, the aotenor, e^moidnl one, 
more than the poctcrior, fbraminnl one; so that the diagram for 
the aimiur type of skull is aa reprc«*‘nted in I^g-164 (with which 
compare Fig. 150 b) : 



IM. 

or, since the anterior element is now the more nearly horizontal 
one, thns (Fig. 1S5): 



while finally, in Man, the coodiQon incipient in the Sioiidac has 
been broogbt to a further stage, and (be appropriate diagram is aa 
shewn in Fig. 16fi. 

It is therefore to be noticed (a), that the human skull is 
characterized by the Wspres of flexion of these anterior and 
posterior eUmeota npon that part of the base which lies between 
them; (6), that the amian akoU indicates this change in an 
incipient stage, and is thus antkipatory of the hucoAD sknU. 

In the foregoing account an attempt has been made to give a 
general description only of the ftatential foatnres of the cranial 
base, and of the changes which are seen in its evolution. No 
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reference ha^ been therefore made to exact angular meaeuremente; 
nor to the exact details of procedure that should be followed in 
drawing the lines by which such angles ere included. Nor has 
special reference been made to the cmnio-facial axis as such: this 
would have nccowritated reference to the nasal bones with con¬ 
sequent coinplicTitlon of the de^^criptioD. 

Such then are tho chief features of interest in the Bectionired 
KkuU. and thtdr onunicmtion and dcectiption may be not unfitly 
followojl by ail indicivtion of their significanoo. AsBuming that 
the confi*nruition of the cranium is largely expresnivo of the 
conformation and development of the encephalon which it euclosee, 
it is to the latter that an appeal must be made in elucidating the 


N 


Pig. IM. 

difiereuoes in the several crania investigated. Nor will tha appeal 
be made in vain. For in the lowly Mammal and lowly Primate, 
the encephalon is still, in the great majority of caaes, relatively 
small, and the cerebral homisphersB have not asaumed the 
exuberance of growth which is a characteristic of the higher 
forma When this tendency to cerebral growth has been initiated, 
it is found on the infeiior aspect of the cerebnim that the base 
of the brain, the floor of the third ventricle and the allied and 
adjacent structures remain comparatively passive, while the cere¬ 
bral heoiapheres tend to expand in all directions, anteriorly, 
posteriorly, and laterally, upwards and downwarda 

A glance at the sarios of diagrams of the sections of skulls will 
shew how such expansion implies pruasure in those directions; 
acting anteriorly, this will force the cribriform fossa first forwards 



232 THl CEANTA OK THE SUfilDAB (PElitATES) [SBCT. A 

and ultimately doirnwajda. the transitiot. being capable of ropre- 
seatatioa by the movement of the anterior lever of our dio^x 
(Pr, N., Fig. 153). the active force being indeed ihu intrinsic 
oerebrai growth. P«t«ioriy- aimilar expansion drifoa bmkwjirda 
and then downwards the occipiul wall of the craniuni. and 
with it the foramen magnum in a rimilar way, wpablo Omi of 
aimilar repreeenUtion (see Figa. 150 to 156 xr»cL, pji. 225 
aad 281). 

Expansion upwiuda prolucoa the \xM vaulting <4 tho envmiil 
oro, aad in all thoae reapecm it ia to the hurann cmniuin thiit wn 
are led by tho aaccanive sUgee aeeuiue*! in tho lower awl higlu r 
quadrupedal monkey* reepoctivuly. and then in thu Sittiiidiw 
themselv^ In Man the effect ia at a maxinmin, the lowir 
Primatea merely anggesting the trend of devch^mont 

But at this juncture, warning most be given of a remorkohlo 
aeoondaiy change experienced by the hinder parte of the craniftl 
envelope. It is ahewa by the poeitioa, or more properly tho angle 
of incUaetioa of the foramen magnum- It cornea to light when 
we enquire bow the infonlile skull eomparee with that of tho 
adult, and whether the individual recapitulatee in hie person thu 
ancestral etagas of bis kind. 

As a matter of foct« when avoragea arc uken. it is found that 
in children of lass than five yean of age tho typical '’human" 
mode of conformation is more marked than in tho adults In 
order to make the point clear, we most reconahlor once more thu 
iaclinatioQ of the varioos segments ot the cranial boeo to one 
another. The accompanying figure (Fig. 157) shew* tho positions of 
the foramen magnam (in relation to tho line B. Pr.) in a lowly 
mammal, in the young child, and in the mature human being 
respectively. Gearly the latter is tending to regress towards a 
lower condition as cwnpared with tha child. The process leading 
to the production of the typeal human conformation seoms to he 
aotually reversed after childhood has bean left behind. 

This secondary proctts or rsvereal may be compared to the 
action of * focussing-ap” with the fine odjostment of a micro¬ 
scope. It was dieCQSsed several yeara ago by Professor tfanouvricr. 


I BoU, ZMiKrffa 4 ^daiU i«a Jrrte at eh€ f pem. the. 04, IMS. 
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More recently three mveetigntozs* have published the results of 
their studies oq this and allied points, and they have confirmed 
and ecitended the work of Pi^ofleseor Manouvrier. 

In the case of thu human skull, this process of'‘correction” is not 
nearly so evident om in thc«o of some other animals, yet its existence 
is undeniable. In the early Alt^ges, brain-growth proceeds with 
so much inomuntum that it ovurstups the mark. Then the mo- 
montuni in gradually h«t, thus fi^vouiing the action of other 
agenciuH whicli make their appeunmeu and become offoctivo. 



Pis. 1S7, Du^ram lllailratl&s dlflaroaoM la th« laoliaatioa of tbo fortmn 
oaMutn (Op. B.) w lh» aiddU porlloa (6. Pk.) Of tlw onnlal hoca (Of. Flgo. 100 

to 100 IqoI.) 

OPi. B.^. Pa. Is Ui« Anglo of iaolisMiOD la tbo Dm. (Of. Fir 100.) 

OP,.B.—B. Pa. M ObM. 

OPj. B.—D.Pa „ „ ,, AduJtMan. 


These effects are very striking in the skulla of young and of old 
Gorillas, which have been studied by Profosscia Bolk and Keith 


(op. oil). Again, the South Amorican Howling Monkey (Mycetes) 
ie dietinguiahed because the reversal goes to an extreme in this 
instance (Leche*). On the other hand it is suggested that the 
process is non-existent in the small Chrysothrix monkey (also a 


* Bolk, Akadeait voa Jf'eiemehAfptn. Hov. 87, 1909 ; Deo. 84, 

1909. RoStb, /.i-P., Vo]. iLiv. Farl S, April 1910. XiOolio, ZoeJopUekei Johrlnith, 
Sopplaniooft x*, 9 Band, 1913. 

* DMba, Of, eit. 
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South AmericMi form). If this be so, Chrysothrix ie distinguished 
in this wAj not onij from the other Prim^ee, bnt from e )a^ 
Dumber of other mnmmals. 



Bot the question now ensee, How is such a reversal of the 
relative positfon and inclination of the fixameu magnum brought 
aboct ? In reply to enquiry, atten^on is directed to throe 
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points. Two of these caa be understood best bj reference to the 
eocompenying’ iUustr&tion (Fig. I5d) in which a tracing (punctuate 
line) tram a young GoriJla skull is superimposed upon a similar 
tracing (condnuous line) an adult individual. 

1. The basal plate B. PR. elongates with age, and the point B. 
is brought backwards till in the adult it occupies a new position 
(B'). This change alone is aufficionl to alter the inclination of 
the piano of the foramen magiiiim (Op. B.) its shewn in the change 
produced in the onglu Op, B. PR 

2. The next illustration (Fig. 159) is taken from cranio of 
young and ndult exaniplea of the Orang-ntan. Hera the baaal 



plate of the yonng individual (punctuate line) has attained its 
full length. But the hind part of the skull has still to xmdei^ 
a change in position. This change is portly independent of and 
acceasoiy to the elongation of the parts between Pr, and B,; it 
results in the displacement of the point Op. backwards to a new 
position (Op'.). This second change is undonbtedly related to the 
development of the lace, ie. of the jaws and toelh. The amount 
of this development may be gauged by comparing (in Pigs. 158 
and 159) the facial parts of the skulls concerned, especially in 
regard to the foremost point (P-) of the upper jaw. 
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To support the enlarged head with its increased weight, the 
lauscles at the back of the seek hypertrophy and extend their 
areas of atuebment aboat tbo occapi^ region. The ioion (or point 
of attechuicnt of the ligAmencnm nuchae (L) moves upwards, the 
whole of the cranial arc or raalt is elongated and slightly de- 
preened, and the final rwolt on the foramen magnum is that 
indicated by the portion of the point (Op'.). 

d. The last fiictor to be noticed is an mcrcaecd growth of 
the cerebellum. In order to explain this change in an adequate 
&ahion, a much more dctuled expoeitaio is needed tl\an can be 
provided here. Suffice it to say that if cerebcUum becomes 
enlaced in an antero-poateiior direction, it will tend to thrust 
backwards the low« part of the ocdpiUl bone (between L and Op., 
Figs. 158 and 159) and will thus cooperate with the &>ctoia de¬ 
scribed above (as 1 snd 2 respectirely) in seeming the final result 
In oonclndiDg this sketch of a very comj^icoted process, I must 
add a few remarks by way of comment 

(а) For the eccimte cocaparisoo of the vumw a^nlla, a first reqeueita is 

the emplofineei a reliable '*bas^liiie* to whkb the «»«««▼« tvedage can 
be fitted. This need baa been realised by the three aatboritiee died above. 
And it is T«aiart»b1e that ProfeavirB BoDr aod E!«th, wbo have studied 
priDCipally the akoUs of the large anthropoid apes, employ lines which are 
nearly idestioal, r^rescoting cloeoly the louger diaioeter of Um bnun, nr to 
be precise tho longest diameter of the cranial eavily. Puifowfu locKe difiva 
in eelecting the line of the palate (postarwily to ^oaotsriorp^adiieturanico); 
but it is to be remarked that this is very ekeely paniU to tbs beso*liiMt> 
adopted by his thoogh 1 am net aware that this ooindd e oce has 

been iscoguited. 

(б) The parts of the skull bep o a t h U^e frontal lobes of the brun undergo 
ooapaniively fr« eeccndaiy changea in the later {poet-natal) period. Vet 
1 believe that tho enormous oxteoaeo of air^wees in (be brow*ndgse of tbo 
Qorille must have an effect in the case of that anioMl, though the Oraag.utan 
may not be afiected thoa Such changne would be suj^ileiDcctary Co and in 
tho aame directioo aa Cboae already described. 

(e) Pro ft a s o ra &olk and fileitb note tttai the brads (or the eraotal esvi^) 
of the Gorilla is not inowaied in aectioftal area after a very eariy stage in 
infao^. Indeed, actual diminotjoe ot the vanlting is desenbed, and is 
demonstrable. 1 find it bard to believe that the arreet or diminution is 
abeeluta, and 1 hsve evideoee to shew that whik the height of the eranium 
ie decreased, eome compeosatioo tehee place by way of an ineiwaae in trace- 
vene width This is BatuzaDy inappreeiabSe when lon^tudinal eectiona are 
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studied, s^d I ahnuld be pr^ered to find my «igge«taoo cra£nsed when e 
oomepondiogly deUDed stody of q>Tons3 or heraooUl secto oa e bss bseo 
aodsrtokeD. At preaeat, b o wet ar , (be emoont of icfbrrnstafla oa this poi&t 
is oompersCiTely acaaty. 

Beference has beea tnsde to the ipflwitwie the luacbsl ausdes oa 
the ftitD of the crsuMl ear^^ This e^teet of the questioa has beea 
studied by ProfcMtor Lecbe ia mmlf detail thaa by tbe other obeeiTere. 
A eery ieapcrrtant point ie iotolred, vt& bow far (be lausclee are oepeble of 
isflueaciag tbe cnaial term. Tbe aotbonties are dielded oc this qiMBtioB. 

I have formed tbs o\uaioa (bat Profaseor Lacfae fa right is asmbiog au im* 
portant iiart to tho auehal raaeefas, thoo^ (ae 1 uDdeevtand hia aeeouat) be 
demuM to the view wbenby an equally potent terce fa gnaUd to tbe tem¬ 
poral muaclw. In this place it must saftice to iodiente tbe diTerwly of views, 
and to repeet that the under dfaenseMD are enoonatared in maoy 

maamiale, and that tbe faeton are numorona and variaUe in fatcanty. AH 
this fa admirably stated by rroftmor Leeba 

(a) Uontioa hae been [cL paragraph (b) ai^ra] of tbe frontal auuaes 

aadtbajawa Aa account of tbe developncAl of tb««e would need a separate 
section. The eubjeet fa important bore oa account of Ha iatiamte relation to 
tbe proceoees of oanfal davefapm^t, ia the av^tioo of tbe bnan*<aae 
proper. *e*i" with' advanuge r«ierci>ca may ba made to tbe publication of 
ProfMor Lecha *1^ changes attain ia aooM ways a mejimam of intsecty 
io tbs animal farm (^yeetm) stsdied by bin; sod the Howling Uoakey is 
tbmetee of moeb tae in eodrUng us to lecogofaD tbe alightcr degrees of 
chMiffi :aet with in other animsla In tbfa part of tbe subi««^ the queatioo 
of the airwiHuw in tbe beoes oeede even fortber study than has beea 
Mootded to it by PtoAmms Bolk and Kaith; aod in part3C«ilar, the remark¬ 
able exteuaioQ of ajr-«pac«a into the paUtirie roof of tba Cbimpaiisee (aa 
reoerded by ProCesaor Bolk) eboold be apeasDy noted. 

(/) A word of warning rmnmos to be pveo in regard to tbe “fiiity' of 
the oeatral part <tf tbe oamal base. This part fa included between tbe pmate 
B. and Pr. in the eaiteae iUostrataous (via Figs. IbO fa mq ). The duty or 
ocnatanoy of tbfa part (B. Pr.) fa not absolute, far even tbfa central portioe 
participatsa in tbe changes coneequeDt on tbe incfcaad aise of tbe bnin. 
For this reason, this lioe fa not entirdy satisfactory sa a ** baM-lioe,” and 
although it was employed in that way ^ Hul^, we have eeen [paragraph 
(s) rwpra] that it has befai snpsreeded by otbmlioes in recent InvcstigatioDs. 
Yet for the geoeral rMlimtion of tbe proecseee actfaidsnt <m tbe evolutioa of 
tbe skull in Uaa and tbe Suniidaa. this line etiU g ota mm advaatagee eo 
gr^ and tbe of fixity fa relatirely so small tAst 1 decided W retain it 
in tbe first iaetaaoe. 

From the foregoing paragraphs we maj learn how the study 
of the eknll in rarious typ^ of nnimsl (whether mammals ot 
other) gives goidanee as to tbdr cerebral or encephalic con- 
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fbrcnation. Heou the study of the oetM!c^ of exutiDg aniznal 
ferroa becomes panimouAt io importance wid) respect to the study 
of extinct types which ire can k&ow only through their skeletal 
remnins. Finally we l^m from the leionte study of the skulls of 
the large aothropolcl apes that they are evidently bigbly-apociallzed 
exaTDpltt of Primate muomnla Tho saine C)»ncluteon will be 
drawn frooi tho other anatomicnl Kysteina of these animalH, and 
features are not lacking to abuir that in wtme respects the Siiniidao 
surpa^i even tbo Htuiiinidno in point <»f structural (mor{)hulogieal) 
specialistition. Botnming Ut tho skall (as the special object of 
study in this ehnpWr) a table can be drawn up to iUustmto >*omo 
details of this siroian Kpcdolisatien more clearly. Such a table 
(and 00 pretonee is made that this is axhauative) should 1>o k- 
garded as couch more than a incra list uf contrasta For upon tho 
results of an examination of a balance-sheet of this kind, anato¬ 
mists will forra an opinion as to the relations of the two forms 
compared therein. In the present instsnos, must oondude 
that the existing anthropoid apes, constituted as thoy now are, did 
not flgfurs in the ancestral history of Man. This conclusion is of 
great importance, bat it dose not exclude lose-specialisod precurson 
of the existing Simiidae from that distioguiehed a&oestral position. 


Table. 

Id conparison with the crania of Simiulac. the hitmen Kkull 
will be eeen to be more highly spcclaJusd and to have departed 
farther from the generalised type in point of such fontuivs as: 

(1) Indeotion of the basis craniL 

(8) Forward pceition of the fonnisn magnum and occipital 
coodylus (c£ Fig. 160^ 

(d) Diminished dimenBuos of the cnaxilta 

(4) Enrly and complete fnsi<» of ^e premoxilla and maxilla 

(5) High ascending mandibular taunts, and coronold procen 

with a deep aginotd notch behind it 

(6) Prominence of the chin. 

On the othur head, the following fcaCuros may be claimed 


CHAP. VJ THE CRANIA OP THE SIMIIDAE (PRIMATES) 289 

aA shewing that; the human skull is therein more generalised 
end primitive than those of the Simiidae. 


(1) Lock of bony ridges. 1 

have to thank Mr 
Robson (of Now 
Collogo, Oxfortl) for 
pointing out that this 
may l>e u nocundary 
iUN|inrfiti<>n. 

(2) Largo imMd Itouua 

(8) Witio aphono-maxillary 
Assure. 

(4) Articulation of pariob\l 
and sphenoid bones at 
the pterion^. 

(0) Articulation of parietal 
and ethmoidal bones 
in the orbit*. 

(8) Uniforiiiily in thu siso of 
thv touth. 

It should bo \mdin>itood, how* 
over, that those lists 
arc not oxhaustive. 



Fig. 100. OMiieraaliefsnOmng. 
ubm. aliewing Uio po^llen of tlie 
foukToon mitgaani, w bnek In oon* 
tTMt vriUi Ibi poMUlon in tLe huaux 
slio]l. Pig. ISO A lihould al»e ba oem* 
parwl ailti Pig. ISO s, wlion tbe auno 
oonUwt wUl l« cbiarvod. {Hom 
donation, Kuo. Anst. Cant.) 


' Tb« oontrMt Is la tbli inoUnoo with tbs Ahloan SlsildM ml;. 


CHAPTER VI 

TEE 0EKTAL SYSTEM OP THE PRIMATES 

In eniutteratuig the methods of mTestigatiou which hAve 
proved of essistence m elacddstbg the SDcestrai histoir of erit» t ing 
animai ftcrms» refereDoe was made to the stndy of fossil remairia 
From the nature of their cwistitntaoD, the teeth are particularly 
apt to be preserved in the fossil eonditiwj, and fin* this reason the 
study of the characters «rf teeth claims spedal attention in 
connection with inv«tigatwM onderiahen with the object cited 
above. For the same reaacm it is appropriate to review, even 
though very briefly, tiie normal featwee of the teeth in the mote 
representative members of the Piimatea, and beades the palaeoo- 
tobgical interest of this study, another daim is presented, in view 
of the inferencses that may be drawn from the direct morphological 
comparison of the several aniniab subjected to each an enquiry. 
The following notes will iherefbre deal in succession with the 
main dental chaianteis of representataves of the Lemuridae, of the 
Tami, Cebidae, Cercopitheddae, Simiidae, and Hominidae; of 
these the canine and post'Canine tee^ will first be considered, 
and subsequently the characters of the incisor teeth will be briefly 
indicated*, the permanent and not the transitory teeth being 
described flrst. 

A. THE CANINE AMD POST^MUfE TESTE 
LEMUEOIDEA LarcanJAa, Lsjcua vasiw (e£ Fig. 161). 

Deotftl formula t 

Tbe upper : Kg. 161. The tMtb is rmoarkably large with a 

crenchaot poatarior mupu ; Its socket is sqnrated by a distwet iatervaJ 

> Ths following dfom M 18S iiKiiirive. vita tb« ssoeptioD of Nos. 148. 

104 and 181 } rtp«s«t ths sevssal t«sth in Am uaSual pwperttos, vitbout 
radaetioQ. 




Fl«. L«l. »s. 163. FV. le. 


164. 


Pis. 166. 2^. 166. 



ns. 167. Pis. 168. Pig, 169, Fig, 270. 

L«h lo*«r aanim •od po«fr<»iiia» larti or * (So. 4. Uvs. 

Pit. 106. Rifbt Qpw emaint ud 


«.t. C^,) 


l^g^in. t«a. « Oriwi (Ng, 


( ^:.l^-..” 'f“ "W" “« P«««lM W«b of . 1 I«,C„ nonioy. 


, r.S*f,.‘..“:,.^ ‘ '■*“ “”™ «ea of . M««« monioj. 


(W.^'h*. ^'«3r I«*<«.1». Mb of H,W«. „sj|.n. 


(W.'^'h.™; ^5rr ** HTlobolo. oumoo,-. 




242 TBB DINTAL SYSTEM 09 tHB PRIMATES [SECT. A 

(diMMU 4 ) frOD tb* !At«nl iftowr JR froot of it» Mjd from tb# pnmoUr bobind 

it Tb«p«ttoJ*rta«b»wlhw*ui nu*b»,4ttdii»cm»oiaai*froa3 bofor* 

ti» fij« is T «7 sssU with s nihtirtij imiftwiH s, ahsip, wutml 
oujp, #m)pi«Motod by miiKitA -starior sad poaUricw oui^ The second 
tho estttj*! cuBff MiU aacoewrt. sud sn uitornAl cuep 
iesulgorted OB thosorfiwrf tbs cdnfolRiBfrhftirf which wurow tlio Uses 
of the tsoth-ffowo); in tbs thiid pwoMlsr tooth thb Inttrosl dun* w s^iU 
mm msrissd. Tbe iwdse Iseth mb trtou^ (of tritobsraiUr, cf. ^ W) ^ 
eho oiagalum b distiiict, fbnDuig intsnksUy s peomiiwat band whicli axirts 
tbft innor of tbs Uireo cwps j iho other two ousiw m oatsnisl (ot K* lOJ). 
The tblfd sod Isnt mokr tooth m iDBeh lousllse thou tbs socojid, sjid s* this 
is UMwlly smsltar thsu Iho tbo sseies dinjuushes hsckwarUK In ^o 
msodible (K|. 188) tho formul* <s, Mffa) somo sl»M!«*yoo, for tlio 

osolos tooth ^ “ swMootly iadwrJiko m form, 

and it to also proouabsat, or diiwttsd bmaoottUy fnr««rd> like tbs 
dsdnits lootoor tssth. Uoroooer, ths irst prsuoUr tooth it^blts s 
essiao tooth. Ths qtiMtioo ct ths idontideatioo of tbsss tsoth w sUll m 
doubt; Fwiyth-JC^or 1«0) bu idoptod tho ?isw 

wbloh nf|srd> ^ osaiaS'hko teeth at ths fsnuias mduo, aud tbs outsr 
toiotoor-Uks tooth si an iameor, thus proridi^ tha maodibU with a dsutai 
fomola 1,3; 0 , l{ pw. *; «.»; difftosat, that to, from tbs maxillary 

ferauJsi,*; C.I; pot,*} But it is is ba aottosd that Hainst this fiaw 

tnsy ba umsd ths fret that Iba osolos-bfcapeBOxJar tooth although admlttsdly 
Moins to form, yet olesm(to tbs bits) postsrieriy, and Dst aatsriorly, to ths 
uppsr uKleubtsd oaolns (ootb. Tst this posfcsrier poasttoo of a lower oaoiaa 
tooth to 4 ph«eeds«a of sitrmDS rarity, and though Ponyth-Mijor dsfsndi 
bto poeittoa by appsalieg to tbs iwsfiBtsivs ibortsDlngof ths maodiblo, which 

DO doubt bu ooonmd, itUi to view of tbs matsbitity cddsotal 

fonas, it sssms mors eoBstotsat to sdopC tbs oppomts rirw of 
rsgardiQgibs outiDS tootb of tbs maodiUs u irafsra. end 
^e fijvt prsmvlar tooth u eaniBifrom^ 

The lower tssth. AH tbs DaRdibolar tsatb an flattSDsd 
from lids to lidSi tha pnmolan bear ons nlaiinty ismsDss 
cusp and thrso Btonts sohsidtoxy oospa Fl(- 17l)i and 
the middle preiaolar tooth to tbs nDsUm of tbs thran Ths 
molar tooth aro ^uadnen^id, two enjpa bswg ertsraa] sad 
torgsr thafi tho two makdag aad iatanaily mtaatsd ens^w, 

sod thuo tooth dimmish to aijsbachwvda Such dimmutioa 
bockwards suggoeti that tbs jaw* an DBdorggjBg a preuu 

of rsdwtiOQ to loi^th which to to oporatioB at tbs postmor grot Islt lower 
sitreoity. Forvth-Majc* hu pototsd set that, to additioo 
to thto, ratraoUoB of tbs ojtudihto u a whole has eceamd. 

I Tlowir tad Lydskksr, i/sjowU. p. Eta. •o^gmt thst the osatoo tooth is 
stooU sltogothsr. 
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(LorauridM). In liji* form (m in the Sloodor Lori*) the mokr 
teeti, of the upper jew uo feuiMwai^d, the ouepe being Ann^ged io two 
paare, with m oblique rldgo joinjjig the lUitero-iLtemal to tbo poetero. 
MtomaJ cu^ni. This lu rangotnent U mot with mroly junoiig the Cfebidao, 
ertiroly lost In t)wj CorcoiMtliooidw, but raeppowa in the Simiidee and 
Homloidflo. whoro it in a ujArkod foAtiiro. 

TAHBII. TAitHitn. APACTRUK (Figs, 103, 1(34), 

^le druititimi m a wIioIo in dooWcslIy priiuitfvo or upuliaJoJ. Tbo upper 
wu»luo tooth Ih KiuAtloi' tlMi) Itn lowor ruikpoiwjiifttivu, fuicl iii jioiiit uf fietual 
form, tho jiici**ns immIhu luid Hmt pruuwihr toulli do amt gro^tly dlflbr ftoiii 
onoh othup, for hII nrt\ of u Hiiuplo jaug.JIko h]\k\>c. Tho upiior aeiolair tootli 
liew- thne uim|m oMah (»trJtuboronW tyjae). 

TJie lower eanhioa oxeeod in hIm tUoso of tho uppot set. Ej.oh of the 
lower molar teeth l>oan Him ouk)>n, heliind wbloU n supjalewomApy “heel” (er 
" Ulould “) is eitueted (the " tailwule-eeetoricil ” yqae)! 

ANTHEIOPOIDEA. CKBiOAt. Ckbbb OAPPoiNra. 

DooUl fniTOuIft of the ferajly a I, J; o, J; pm, fl j a, |- 

The ujiper teeth; tlio caialiie teeth (Fig. IdO) Are reUkllvoly enormous Jo sin, 
espseiAlly in tho imOo «ox(o/. Pig. ii); the pcwUeauhis teeth proeeiit e ftetore 
of mftrkod cmitmt with Uie eorrwtiamidhij teeth of tl» Lemuiidw, icuuDUOh 
M the orowfiM Api-sor mi«h roduoed in Ibo ftntOM*i)nsterior direction (this le 
oven m<iro<llstluot wlieii llio lower entiee ere coap«od,o£ Fi|{s. IdEand leej. 
A dieeteuae la \trmiui. Tho premohir teeth are tliroe in number And bicuspid, 
with anterior and i>osterior ouspe: in sUe they diminish progroeiivcly back* 
wards, Of Ibo tbm moUr teotb, the flnt is the laiECst nud the diminution 
In ease backwards is very rapid, tho last teeth being minute. The molar teeth 
hw four cusps, two outer and two inner, and iu tho apaeiee under ooosidora- 
tioa (C. oapuoinus) no oonnooting rldgoe am aeen. In seme forms the aatoro* 
internal tnd iwetawhcxtenial oueiw may be eonaiooUd by an oblioue ridra 
(of. Pig, :W). ' ^ s 

Tbo lower oaoiDe teeth onrreepond to tho upi^sr teeth in sise. and io closing 
they pans anteriorly to these m in the great mafority of Eutheria. Tho first 
of tbo tbroo premolar tooth is pyramidal and suggesta a traiisitien from the 
oanloo form to the bicuspid preinolar form: it boars one prodominant ouap 
and a second smaller ouap. and i. distiucUy larger than the two remaiDiDg 
pretnolnr tooth, which aw bicuapjd witli s^tenud and internal ousps, and sub- 
equal in ^se. Tbe three idoIilt teeth dimiuiBh rapidly ia bulk backwards, the 
last being olwirly dsgeneroto, and this degeooracy in tho thind molar tooth of 
tbe otbarwieo oomparatiTely piiinitii'S CeWdae must be insisted on. Such 

> Cf. Hebiaclit. th* Pri^altt. 189?, p. 11. Bnsie, Nalurai Scienu. 

May 1887. p. 308 (wUL especial rsferanoa to (he reeeanhos olProfeMorLeehe). 
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is *«aio mrt »itb in the atdid« And Hooinidw. but 
regarded u cenfliwd to the higher familice of tho Primatt*. The tuolar ^ 
lir three distinct cuape, two extorwl *nd cue Ante«KmteniAl, 
iBtemal cusp b«ng qoiU indietinot, eepcdelly in the last tooth. The three 
iMtter marked ciupa are connected by mther indUtinefc ridges , 


ANTHitOPOtDEA. CsiiooriTHSomAB. hUoACCS rhiboa 

Dentnl/omuler i, i; o,i; %i (Kge. 167 And 1(») 

The cume teetb, which lusy in nwls speenucue nttow vvy groat 
dimeoeionH (cf. Fig- M), are iiiwoded in the upper jAW by a disttnot djn*t«^ 
The upper premoW toeth (two in ninabcr) are bic-uapid but are nnpbfcnWl by 
three roota. (In the tyn« hitberh) centred, tho number of »ote of the 
wemolar tooth has varied; in aotoe teeth tho root le ^dnglo. and m ethc« oren 
Jo the aamo jaw three roota are jmmei.V) The premelar cpowim shew aigos 
of sntero-poeWrior flattwiug as in Cebus, the outer cusp of tlm fi»b 
much larger than the inner, and the two teeth are naariy equal in ^ Ihe 
upper rDolare bear four cusps, two ertemal (buccal) and two internal (hngicw) 
united in pain by tianswse ridg*, wd implanted by three roota. Tbe 
second tooth ia the largest, the first 84)d third being nearly equal m asa, 
though the latter cnay be in some instances reduced. Thera » no distinct 
iodioatioo of reduction of cusps ia tbe third molar tooth. 

The lower canine tooth oorroeponda In dicoenaiotu to the upper, and tbe 
first lower ptsmolar tooth is caninifcrm, the lmg»»l (ista^) cuap being 
quite orerahadowed by tbe hypertrophied external cnap. In all tho lower 
posUcanine teeth the roota are two in numbar, and tho same Usoth prtoerro 
lie lemurine feature of lateral comprewon, tiiough this is only marked in 
tbe first pramolar tooth. ... *>. • 

Tbe Ibreo molar teeth increase in sire progressiroly baokwarda: thor 
crowns bear four cuspe united in paire by transvereo ridgee, and in the last 
wotb tbe poattfior projection known as the »talon- is well developed and 
hears one or ereu two subsidiary cusps. 

Attention is hero directed to the proeence of the Wansverne ndgeo u^n 
tbe crowns of the molar teeth (whether upper or lower) of tbe Cercopithe- 
oidae, to tbe exduslon of an oblique ridge. 


• The maiettnetoeee of the poetare-lntenial cesp is Importanl. As will be shewn 
later fin Obaptar in) the SndJsUachwes ol a partloolar cusp has been appealed to ia 
ioppott of the haiDsai ohararteT* of the foeeU Pitbeoaotbropns ewotus. The pom* 
theroie raieed Is that In the Iwer Primates, the redoction io coipa BJeols the 
Miero-exItfBal (metoioooe) bafon it modifies tbe posteio-iotam^ cosp or hjpooone 
/while ia the Bominldae the postero-intemal i* the first of the two to shew sigae of 
seduction). Hersla the Pitheoaothtopua is eidd to agree with the Hominidae, and 
to di*r ftoB the aimlidae. But tbe incompleteneu of this genBrsIlsalion ia shewn 
olaaily by the fortgoiag obearvstioQ. 
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A^THI^POIDEA. SnruDAJL HrLOB&tts vOLUfti: » GibboD 
fivm Borneo. 

Dciitftl fenfiule: i, ^ H 169eod L70.) 

The uf^ter teeth. The ceoiue teeth en verj leog eod slonder (of. 
Fif. 144) end ]>reeeii«d hy the The premolare ere bicaepid 

with throe ront^ end the fine of the two U ceeioiform in so fu* ae 
the outer Quiq> k laiieb Lu^er than tbe luuor, the latter ImIdj vor; 
obrioud; a derivatire of tbe esD^on. In tbe icoond inemolar tooth 
such dinpitfitj is leM< du«uict, mid ^is t(«th k lutlur Uif^'er than tbe &tst 
Tbe ebne cooUr terth decRM ia nio MoecOBBivtiy beclrwuda. Lilco tbe 
pmnobtr tooth, they ue inii>lwite«l by three n>eoi, two ortonial and one 
intonuU, iukI thoir cmime beer fimr caaf*^ two cxtmial {liogual) and Wo 
iiiteniai (bnceal) ic ptdtkaL It m iDi)iwtani Ui jH»e that tlione oiupe look 
the tranireM cuuneetiiy rid^ which era m cbenctens^ of Cercopjtheddae, 
but which era bera rodeoed by en oblique tiAge imitixig tbe entero’intenkal 
with the poetero-eztorual cusp. Tbe seme arran g emaut obtedna in the 
Hominidee (<£ p. 289V tlAii mokr tooth been sigae of degenoratioo, 
two poetoRor (ItngnaJ aod lebiel) euspe aod the oUiqoe ridge being in some 
'Caaea Testig:ial end mdktuicL 

Tbe lower teeth 170) aitaated IWmwI the canine tooth era imi>laatod 
by two roots eaob, t hi*^ roofai aoterior and pewteeior ia pceitjon as U 
the goQoml rule in tbe PHuiAten. Tbe lower aod ui>p4r canine toeth corra- 
s^Miid in derel<ii>«nout, and it k noteworthy that traces of latoml eompnaadon 
are jioreeptible iu tbow teeth. The lower poet-cMtise teeth eUU present aigns 
of latoral coniprMioe thongb tbk feabire is lees cooiqiicuous than in tiie 
Lomun and evoo tbe OeraopitheBidio ; for a pwocees of antero-pnetorior 
reduction is now bang Initiated, wHh tiae cotoH cd reoderu^ the crowns of 
tbe teeth equilateral ia propwtiooa. 

The first the two pramolar teeth fefi Fig. 169) Iwera one very large 
(lingual) and a mueh ssaller (labial} ci^; it k larger tbaa tbe sueoseding 
tooth, the crown of wbkfa is fomiehed with two aoaU cu^e, behind wbioh an 
undoubted though miaote talon k seeo. 

The lower molar tertb vary in diflerMt epeciams. but the socoad tooth 
would seem to be tbe ki gmt , next to this (be first, Uwmgb this and the third 
are ia eome caeee equal iu bulk. Tbe crawns beer four or five cusps; vis. an 
aoterior pair (external aod iotenial) wbkh may be cooaected by a traweree 
ridge‘; aod a poettfior pair not eo oonoected, sad between which a fifth 
minute cu^ may be seen: ^ last-aeotioiwd cu^ may be regarded w 
Trirrffifinfip£ io a reduced form the becas^M taloD. ee eoaspieuons iu tbe 
Cercopitheddas (ra^)> Fumlly, it aboold be noted that io tbs redoctioo 
afbetiag theee euspe, the inner (tingoel) posterior oosp is involved to a 
greater extent than the outer. This afibeta a point of cootroveray to which 
attention has already (p. 844, fbotoote) bssn dnwa 

• This is sasB is a tpedmea in (bs wrrtsr's pteeession. 
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AOTEBOPOIDBA. Sixu tAtTEU* (0»*aj*uUnV 

DenU] toraul*: ot HjrloUteA 172 md 173.) 

la wn^peodM wUh to® freatar aUoluto bulk of toase to^oMh the 
c®«th o/ to® Uit« Simiuk® *« thio »oj «hoi» Wto«rto oowodarod 

A®»ii BWrtaf the AathrovoKU®, to® -aru®! fcator bM ®a iajpwtanl 
upon the dantitiou i»Dd p*rtioul«*y open to® dimaimooii trf tb® oaiun® t4>®tli. 
Tb® trtOBitory dcatitioa k ftmad ui idl to® Prim*6« » fcr a* to®y w® 

Itnowa; ioto®««rftoobi«h«nixuil«B®fto»®Ord®r(c£Ftp.l4fi®ndl47) 

4 wy old®® ®Er«®nt witU to® pbwcoHn® pf®-atol by to® Huuimidt® 
bta b««i ®b®«T®d, ®ad ia toe Itifer Siiaiid®® to® tw-itocy teeth 
in ouiaW to to«® fooj.d in to® aulk dentitioo ot the Hoaieideo. Tb® 
diAbmea hitherto ivittorf nffbrt to® ®®qa«»ce ia nbieh too r®i)lieoto®nt 
of to® tpewitory by to® p®Tin®nont toeto eocuf®. 

Tt wtuTO to to® «®tb ef to® Of®af-tttoa, n® net® (rf- 172) ® lerjso 

dUrt 4 »®orii»torv»ltofttiatof to®ui’P»toniD® to®to; tb®t»euHw !«• 

Boltf t®etb m«nM® oa® 4 aoto®f ®oretoJ®®ly th®o in eoo® fonni prov|ou®ly 

<U®lt with (®p. C«o®pito®oidM). Beto ®r® bieuepid «ad fwolul^ wjth tbm 
rooto • la both tb® •atere-peettifior dieaootor of to® «own k djmini«b®d: in 
to® dwt of to® two, to® ootor or ItbW omp 

cutp. LU«to®T®BMdmi«po®t^ii®t®®to,to®«r®wB®oftb®pr®aeUrtootb 

AT® markad with 6 a® ortaetiooi. 

Tb® orows® o< to® torn BoUf t®®to etoibH eiwato naitenj® in ® defre® 
whioh i® peouiier to to® Otaii| «®a ®awa| to® a»niid 40 end in wbioh it 
i® meat nearly »ppfo®ob®d by to® Chiapao®®®. Thi® efa»®tioii i® ib® ex* 
pr«®loo of foidias of to® moao\ «o**fia< the «n®m «jhI i® a feMuro of 
pnoUceUy «U dereJopisi moUr- ia to® Pri®®toi. It® peraieMMO tou® 

ocF8atitot®®to®r®t»tioaof®n®obcyi«keowlrt»^ Wb®o itrongly nierkod, 
end individB®!® M®nt nneb v*ri®ti«ii b toi® ca®p®ot, to® fbetkut® of to® 
dwtalcmwaareborebyetowir^L N.rortbel®®® it k i«a«bl® to into® out 
®oin® oto®r pclBt® ia to® eonfo ra ati o a of toia tooth. Tbo oreww. w® newly 
•quUekrel nod twm of fcor oa®p® ®f® coBOtoidy i®oo. Tb® 8r«t mmJ third 
molar t®®th ar® nearlyoqotl in k- lad both ®i® «»allor toao tb® ooeondi 
tUla«ttootb t kiW n Wk to bear mpj® of d® 8 ®Q 0 e®ti<m. Of the ouiii®, ih® 
aatoro-utonial and porteeo^toxwd *» joio^d by ®ii oblique ridgo tiiuilar to 
to*t®«®uiaHytob®tm Tb®p«*®nHjnl®n»aI ou»v *«*■*<" 
and reduction (it toay b® r®plae®d by aofoml miauU emlaaDc®®) boforo tb«®® 
ar® oabilatod by tb® otb«r m®p®i 

Tb® lower caniu® tooth k loot imdtoekOikn Tb® tort prtmnlar tooth i® 

pyraoidal. and to® labial enap far enrp®®®®® tb® Uofual cnap in aia®. The 
two cuep* of tb® ®®cond proBoUr tooth ®r® -nbeqn®! in bj®, aad ® eiigg^rtion 

of a ptot®rkrpnd®rtko,ortrioo, k®i>n(a® m Hylobrt®®). Cmattlon i® 

present a® in th® upper pert'OauD® aeriaa 

Tb® molar teeth a» l«if®r tbaa thoj •» wide, the last tooth b«ag the 

emalksL Tb® oup® ere fir® in muubc*, and tb® poetorior intermediate wsp 

ij oftoo fonnd to b® much reduced in pBomineoc® in th® last tooth. 


CaA?-V)] TBB DENTAL 8YBTBM OF THE PRIMATES 

In the Orang*uUn« 8\ii»fimaiDeTAr/iooliir Wetb an nitrwrdiDArilyfrtquoot, 
and partloiilwly v> in tSa miOo : the additional tooth ia iiaaally pl“«^ ^ 
bitid the third tnolRr'. This subject will be furtlier diecuseed lo oonnectior 
with aaoMaliM of the dentition. The greet length of the roota of oJJ the 
teeth bM boen remikrketl fta e cheruolerietic fbatiire of the dentition of the 










Pig. 179, Pig. m Fig. 174. irif.i^e. 

?lg 179. lUgbc upper oenlne end poet-oknlno teeth of en Ocwig-utaa (ad. t 
W.L. H. D. prlv, ooll,). 

Pig. 17S, IMi lower eanlne end poehoenlne teeth of an g/eng-oton (ad. i 
W, LTh. D- prlv. o<dl.). 

Fig. 174. Iti ght opper een Ine and poeWoanino teeth of a Gorilla (ad. / W. L. H, D. 

^ pig. nV Lett lower ceolne and pcet-eenlne teeth of a Qoril) a (ad. ^ W- L. H. D. 
prlT. ooll.}. 

Orwg-utan (cf. Tom®, AnaMa 9 , ed. ISW^wbilo referenoa to PIga. 

178 and 173 ahewe that the Orang*uUkn iJrovidee an eicellenl iUuetration of 

' Of. Bolk la Aftedptue wi }ytt<jaehayp9H. Proeetdingt. April 97, 

190S. p. 789. 
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tbe ecmpantively gwluil tmarttwn »ad innrfcrtiAtiwi from toa type €rf 
tooth to Mother. 


ANTHEOPOIDBA. S 11 UDA& Qwjll* jutaoii- 

D«i»lformul»; P®.}! “.I- 174»i.dl76.) 

lo th. wpUcKMut of Iko dKiduoM (milk) by Umm -if tho i*r- 
moMM oorio. it 1.1. b. ««iorf 0-t *bo«. » ‘k* Htb'ioirt" ‘>*o 
Uotb tro ropkood b«fcc. tb. thW nohr t«iOi 

thm owotti MOOT to a» ronrm tmtor. Id the moto Q«iU« Walt) «'» 
oipioe tMtb »« «DomK«Mly <U«l«p«d ud ilw dUutom. i» »«y ovidont 
Th. Iipw piDotokr tootb 1«« l« »»I»S ItbUl -to UitgHto in l«it-Dn. 
but it i. to b. r-n«Hcod Utot .u««ti«n. of two toito c< nnnuto idto. 
oitootod behind tbono. -« n« uiKoinow.ly iMunt- ^ tototo won. m« 
tbe l«eor. Tho i»«olK tooth Uyo throo rooto. Tbo m.ilor tooth opo 
quwiSd ood ttrou.!- amto oot toth i«pultop ditonotooi.; too obUq.io 
lidio iohiii Ih. -.toro-toloranl -to voitorokBotitol ouq.. to bko»i« un- 
B^ooblo. M.-«n»toiDto °f » Df-b- to »l»»^ ^ tb«t tbo Itot 
Dotor tooth to nmtolor tboD tho Spot, tbo oooood l»u« ^“»J*' 
throo • ») thot Iht roduotioo Utot h- boow no ofloa DoUood to tho third 
toothtov"~ntin‘btii“>«i«“>f Tho Botottoolh « uuplontod 

b7 three divenefit roet^ 

The loirer premoler teeth diflhr ooi « litUe i« eppeereuioe frow one 
«»thot. Tbo 4tot to pn-Didil -to boo« 000 -oUtooW to th. 
.-«to tooth the two ouop. or. do-It oquto -to Uhtod thorn o 

omtolttloD pcojMto Th. MOtoni or. coaporwiw.^ »«»«.-to dongotod 
-Itopo-potoorlorly i Ihoy oototootoj b-ir tto ou«i», the -itortor ptor of wh«h 
« to -lino oitonl unitod, -to ot th. o—i tito. to.™ th. tl.ioo i«torior 
ouosio toolotod froio ouo -tothor. le noo- o-nw -i mnny w tot ciwi« 

n..TboiOMi.th.uo.«-iori«rtoftb.oi»woh.uiii*toQrofthoto. Nii onu- 

dci^oii oppo-. to b. glow, to th. id—DOrt thot tho iiotooro-ottonul ounp 
is eexlier eflheUd hj d«vaMc*Ud pneemm Ukw the eusp. 

(t anu, 844 (ootuoU.) While ibe euurot (rf Toi^oeri, quoted hy 
^ipgat. «i. p. 7») M to tbo iiKreeeo 

beckwdeiot^^o<w^t«*t^8ooe DOt hold good to tbo >i\i>n Mnee, 
there ie fto doubt ibet H is true of tbe )o«r teeth*. 


AKTHROPOIDEA. Snaa)A& AvnAorapimsCDe noiJL 

D«UJ formula: <Fip. l« Odd 177 .) 

Ai rtgeedettie aam* teeth eanilM wnwice eppl? to the ChinipMiee and 
Orenfl-ateo. Ihe upper prcmoler tooth, aod todeod the »bolo dentitioa, of 
toe Cbimpensee focert bower the buiiten deirtitioo much more distwetiy 

> Tb« letter ■telemtti as veU ee tUt vudo to leferan to the rektire usee of 
tbe mow teeth to the Oai^-otea la hwd 9900 the iwlle of BewurameBt to 
Molt MMuplto, Pite male Oodlka end aa mala Omn^-otaai wore e»eiW>le, 
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ihhn iotA that of any otU«r Primate. .Shorteniug of tho mraflla© 
evidently to be pwogui«sd, and tike crown* of tho iffomolar teeth, when com- 
iiared with thr« of Qcrj!lft» aro rouch ioduc«d in the sagittal diwUon. 
Tliw teotli boar ontcr and tnoor ouaps, while aa i^rds roota a di^otwe 
TOHy obtaio, Uko flnrt protnolw tooth poasowlng tln«o itwta, the second tooth 

haviog oikly twu, . ._j . 

Tbo loohkTH i»reWHkt a cmwa of oqkiilikUffHl pitii-krtioua, tJio thjrt tooth 
being dogonoiulo Wtli in "l«e aikd in tlkO rodnotion of tlkO i>oaUrwr ouapa, 



Pig. ITS. 



pig. ITS. Right npper »nlna anil poebetnlckt testli e( a Obimpaneea {ad. J 
W. L. K, D. prlv, ooll.V 

Pig. 177. Urt lower canine and poet-<anlne leoUi ol a OJilmpanm (ed. t 
W. L. H.D. pri». 00)1.). i 

Pig. 179. Bight upper oanlne and poet-oinlne teeth o( nn aboriginal native o( 
Australia. (Mus. Anat. Cent.) 

Pig. 179. Left lowof eanloe and poet-eealno teeth of an aboriginal native or 
Australia. (Mus. Anet. Out.) 


of which tlw i>oatory*ftxtaiiiftl nuty bo more affbolod than the iioalorfritktonnJ 
oi«|>. CThns conarmatiou of the aUtemoot to wLieh roforeikrt hea bwi 
raedo already, ia provldod by oa© of the Siroikdae only.) Tho othor loolaT 
Moth b«M Ponr cn-i*, eia, an anterior and a iKiHtorior pair, tho obax^lstio 
oblique rldgo being present aa in the other Siiuiidac. And it la to M 
remarked that cronation is often distinct, though leoa cbaMctenetio of the 
Ohimpanwo tliaii <a the Oiang-uMn. In the nkondiblo, tbo preniolar teeth 
are low like tl« corrc«|)ondiog human teeth than when tbo oompa"»^ ta 
made with teoth of the upper sorios. For in tho tujiudiblo tho oharaoMrs 
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of tbfl prtcnalAr taetti in CbinpMUoa uv vny einikr to thoM of the miu« 
tMth io OoiillA, though bi the ChuaiiuiM tiieee teeth wo disUiiguiehad 
chieflf hj their aokeUor sen Aod the petasteoee of ereoate DMrinng% Very 
eimiler reotwfca apply to (he lower molar teeth. vi&, (hat they teaemUlo the 
eorreepoodiof teeth in UonUa, but leeeeot oenete fcUmga of tiie enauel, 
and AM lem elongMsd ia the aftteri^-poetenor dmetiun. In cumpaj^eon with 
the hamea teeth of the toeDdibolar eeriee, it U (o he noted that the C9um' 
fraoffftfl dnee not prorklo the maricad eontruA in laie between tlie eeeend 
preuolar and the flret mebr. 'i%e uhanetorwtie epiwiuancee are eliowa ui 
PigH. 17S and 177 n^eoCiv^y. 

AKTKR0P0(D£A. Homnnaa. Homo KAyisVM. 

Dental formula m to all the Catarrhine PniBM«i: 1. 1 ; e» ^; inn,} ^ cui 
(Pit*. i78| m) 

It hae been already remarked that the dratition uf the Chiapaneeo 
previdoe In many wtya a traneltion ft«a the aialau to tiM human modl^tien 
of the Primate type When the beman dentition to exatolnod to eeriia with 
tbeee of the ethtf Primalaa, perhape the meet atriktog and pendUr fhature 
ie tha redoetion to itoe ef nuh teeth ea an aituated anteriorly to the icolare» 
vto, the promoUi% eantoea» and Ineloen Tbie reduoUoo ie douhcleee amoti* 
ated with the ebaage to fnnetloD doteratoed by the greeter freedom ef the 
upper Hmb to mao, whereby the jave an lelieTed, to a larger extnot than 
ia any ether Primate aniieel, oi abeir prehaoaile fuoctioiv Again, the dto 
ttootiee eharaoton ef the derttlUeo an wwr e l e t od with the modifleatiena of 
the oneial haee to which reference haa been made to the pnccding ohaptor. 

The canine teeth hare almeet eotinly bat tho lawdominaneo iii «iMe OipA 
obtaioa in the m^erity of the Prisatea; and tho diaaUiun ia iki longer 
pmeot, eicept ae ao aoomaly. 

The upper premolar teeth an Ueuapid and loaeae aaingle root, toe molar 
teeth bei^ ftnlahel with three rooto whbh an howenr to tho uiyority 
of the Bominidae, oot divergent, but penUal, aod lu the tliird au>Ur may be 
reduced to twe> whieh may even be fbaed tom a eiogla pegdike rueU 

The molar teeth do aot iweaent ennete markiiigi ia the adult; to mum, 
the aeoood upper tooth k the largeet, nest to tkk the first molar tooth, while 
the laat tooth k pceotkally ahraya degoMrat^ and may be aloent. The 
upper molar oun^ an tour in number, daqioeoiJ w to the Sioiidae bat 
ooBunonly kee protetoeaL Tba obiktue ridge k dkttoct to tba two foraanet 
teeth, bat often obeeoro, or abeeot fren the kat tooth. 

In the mandilde the fint |ee m ob r k ofkn neariy as largo w the canine 
tooth, aod lAjgar thaa the eooood prmDokr tooth: both are Heuapid and 
fUnuahed with stogio roota. Tba nceod lower preaMlar k much TwTlfti * thao 
(ha first molar. At (hia ptont thonfon a nmerkitok duuige ia aiae ie 
evident. Herein the huamn demktion di5an from that of the three larger* 
Simiidae (cf. Figa. 173, 17fi, 177, 173^ The molar teeth preeent varying 
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rol&tioUB m poiut of bUo : Bbe iMt h often the aOkAllest of Cbe three: in f»m 
the crovoe An Icm olongated in the Ant«r<>poeterior direaUoo tbfin &re the 
corrospoiiding tcetb iu QorillA or Aolhropopitbeau. Tbe Aio oomionnl^ 
four in numhor, and (bo^ are ditUnot, eqioriitod b; groevM fonuinf a oruoiAl 
Hut in uuny css(«, aud portiouUriy among tho priaiicivo and pro* 
gnaUioua colmirod rnocH, a fifth ou>ip{tbo “bypoeonulid’^ of Oaboni» StfoltUion 
0 / XamiHaliim ifolar Tmi/i, IdOV, p. 61) la found uaually on tbo pwtoiior 
margin and betwoon tbo tmi normal euape. 

Tboo<>cn|>aHHi>tk of tbo length of tho ^)O)it*canih0 oorior* <»f tooth hriin but\ 
Htudiod by I^'iwor (of. tho»^o«rw*i 0 / Ma AniAtvp. jMitiUr>y iBSft). who duviNod 
on Index fc»r ooiniumtivo vuqKWUH: tblN Jmitol ii>dox ia boaod «u> tlio rolation 
of tbo dental length (tliat ia tho oumblnod lengtiut of tlio urowtis of the 
lHMt*orknln» toetli) to the length of tho craiklo*fiU3ifvl axk (Of. L^g. IM D, K.) 

Tike index ie oitived at frwa tho formula: 

<. . ., j lonslh of tho nromolor lUkd molar oruwne x 100 
l).ut»Hnd«x--»- ■ uii:n«lor«WW|iti;— "■ ’ 

and orojiia are olAxeiAed oooording to tbe niiiaohoal value nf tltat index. 
Thill tbe limits of the cIami divuriona ore at 48 oncl 4i Crania with dental 
indiooa of a greatm* miueriool value than 44 are diatiugufiilied oe megodont* 
And luch OTATkia are found to prevail in the Ooeanie*kiegiH» raeox, while when 
A oouporioon In mrulo with ^e Sicalidae, thone too (with the oxoeption of 
Hylobattf, and i«ihaiw Mkly in individual oxankplM of tbeee) ore very dU* 
tinetly m^^oki^ the avemge value of tho jkulox for exceeding 44 and riding 
tn 64 nr ka<>ro. (For other data of. OhApter xiv.) 

13. THE INOISOft TEBTH. 

The foriaulA throughout tbo ?rlmatoo ie ii J; they aro borne by the 
preaoxIilA in tbe upper Jaw. 

LBMUltOIDEA. Lskuiulai. Luiur vaaiui. Fig. 180. 

Tbo obemoteriatio fteturee of the inoiaor teeth of tbo Lomurldoe era os 
follows: (o) the upper teeth ore oxtromoly email (la mme, tiio oxtiuot Lemur, 
«.p. Mt^Ale^pia iDAdagaacaraiaia, tliey ore vwitlgiol or ohaont, of. Standing, 
£ooi. Tm».^ May, 180B), and tbe median toetb oro aeiMinUsd by A wide gap 
in tbe mkidio lino of tbe face; tbe lower tootb ore larger mid oiihoualy 
styloid, tbay oro olio prucumWkt, that io, they ar« direoiod almoat horiaOkiteUy 
forward from tbe maodible and canuot tborofore be of much uao ox boiaor 
teeth iu the ordinary acceptation of tbe term; (0) the apporont oeoiirrenoe of 
three indeor teeth on each aide in tbe mandible ia oxplmucd by tbe view 
which regards the lower conino taetb m having asaiimad tbe moipbologicel 
ohATOCttfe and the portion of lover incisor teeth (it will be remembered, 
«, ani4y p. 248, that tbe succeeding tootb, tho firet promolor, boa to some 
extent replaced tbo uunn&l lowei' canioe tooth). 
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TARSIl. TAJtsnis vccrscni. (Ftg. 101.) 

Th9 Ions «(y)o>d g|iper inowor M «Bppl«Mut«d UMrvJly I 7 a vary 

diminutive lateral V-Ab: no mCaral u!|Arat«a tbe upiw medUjt iocisor 
Uoth (aa in LaounX mandibolar taeUi ai» remarkable ff'r thdr 

Dituber, «inue ibaro are but twis nua on ea«b aidA They are not (aa in 
LsDure) procuuMut, and in Ibw «Hikal fono, they aiifgant the dentition 
of liiHacti^'em. 

AKTHROPOIDEA. CmnaA Ostva capucum Fig. ISA 

In ike Oeledaa tbc daiwty in nm ba»««ou Uio ui>por and bwer iiAwor 
teoth (M ilucribol in tbe Lmuiirklae) ta ih« Ui bo eeea, but tbarv m atill 
a alight CeudMioy («iuite d^oei in PHbaeia) U> imoiiuleaiey in Ibo Inwar 
iociaon (of. Fig. tlX 

The o;adtaii toetb are i«ovided witb chieal nba^itd urumw, Uio lutoral with 
oonioal erewna: tbe latter oiovm wbao eve devn >7 nee ((uiddy b«<uino a 






Fig. 110. 



Tig. Mi. 



Pig. MO. iBober UMh of a lenat. (Me. 4. Uoa. 2eoI. Cant.) 

Fig 161. laeieer and lever aaeiee teeth of Taniae eiteesna, sL (Hue. 
isM, Oaot.) 

ng. 109. laeber teekb of Caboa G^eebioa. (Me. 1001. Moi. 2eel. Cant.) 

Fig. 180. Jnetoer uaCh ef a Uaoteea ewabey. 

Pig. IM. ledaer teeth el Hyletalaa atbUari (aiL / W. L. H. D. priv. eell.) 


ebleobUke edge, liui in the newru a«(Utk« tlteir fhtra k an dowribod abmu 
Tbme lefurisi rogardltig tbe ewse *4 the teeth a|ii>ly to the ClemtiHtb wf dao, 
aed to Eykibate, Simla, aod (keflis but eot to Antiuvivftitiiooaa «r to tlio 
HominMaA 

Tbe cotubined iipiMP a«>» ia vidar tbao the lover eat Of the »]ii>or fsur 
teeth, it ta to be leutarked tbet w> uediau ptp maabH aoJ that thu cmtur 
(lateral) teeth are thaw tbe iMdiaii pair, ii^ile the <aiter aiiglo ftf the 

w>vn CB acre oimb in the la t ee e l than m the ae di a n teeth. Of tho luvor 
teeth the lateral aurpa« the inediau (lair in lue. 


ANTHftOFOIDEA. CxMOPRBiciDaA Ciacormnicca Fig. 183. 

The lover iocieor teeth are etUl)«« proeiuDboot in Oia Cercoiiitbaoidae 
(of. Fig. 98): the modka isaean, au in all tbe AntiiropMdea, are In 

contact and tbe uppv median teetb mneh aorpaea ttte ktaiml teeth in siso. 
Ibe and lateral lover inekor Cectb are nearly ojumI in bulk, the 

lateral pair being rather atonter than tbe mediaix 
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XKTHROPOIDEA. Suiuab. Htiobatbs (miUleh). Fig. 1S4. 

The iDcieor teeth here the geoeriJ ohAmaten of thMo of CeroopitheoidM. 
It is to be ootieed u a djSereacA (of. Fig;. 1S8 vitb Fig. 164) tbat ia H^Iobatee 
the orown ie muob less eatensi/e io the vertical direotion, both ebsokitelj 
kA relAtivel;. The eonperative smAlhess of the orown la seen sg&iu in the 
Onng'Ut&Qi 


ANTHROPOIDBA. StHnDAH. 8mu ba^yrus (Orftnr’‘“>i)- 
Tbe modiso upper inolson for aurpsss tho ietorol inolwv teeth in site: the 
HiDsU eies of tho upper orowbs is very remArlovbla Of tho lower toetb tbs 
modion oxcood lAtorol i>ftir in bulk usually but not Always. 



Pig. lU. 7le> IM. 

Fig. 166 . Inoltor testh of sn Orseg*aUo (sd. t W. L. £. £. prlt. cell.). 
Fig. IM. IsqUot teeth of a aotllls (sd. 4 W, L. H. D. priv. oeU.). 


A27THBOFOID2A. Siuiidas. Gomila BArAOir. Pig. 166. 

Ths diffVrtcc* in the aizoe of the msdieo And letend upper iooieor teeth is 
Issi Dsrked in tbo Oorills, but ths modiso pair ore etill tbs larger. In the 
lower seriee tbe opposite preportion obtains. Tbe upper orowni are more 
extentive than io Hylobata and Simla, and reoAll tbe type found in Oeroo* 
pitbeoidae. 

ANTHROPOIDBA. SamnA*. AjirsBorornniccs Kroaa, Fig. IS7- 
Tbc upper toediao teeth are larger than ths upper lateral teeth j tbe 
erowns are extonaive (ss io Gorilla); of tbe lower teeth, tbe roedien and lateral 
pair are nearly equal In bulk. It ia very noteworthy that in tbe Chimpanaesa. 
tbe indsor teeth may often equal or even aurpses in bulk the iooiBor teeth of 
tbe male Qorilla. while tbo molar teeth and indeed the wbole skull of tbe 
Chimpaosee are much amaller than that of tbe male Gorilla. 
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ANTHBOPOIDEA. H<«n*n>Afc Homo raotwa 
AB6bcnpMlM«« It* ayper m«d»o iadwrt 

Art but Blightly l4iE»ttao tb* »«aaert; Urt crowa# •« AXtonwvo; of 

tbe U«b, tbo lAtMl ptir Allfbdy exertd tbo coediAc p«r in bullc. 

Tbo Bilie, tomportf? Of d«^t»oo of Pria»MB oomjmMA h 

imtJlwnumb«oftA«hlh«tb*e ftwndia^b* ®®** AaCMig th« 

Aokhrtpoidtm te« PUtyirtioo ADd KAturrtbo frooiM am iuowow diabB. 
^isbMi by the doddueoa daBtitioo aa diAriy aa by the UUr teeth, Tbue lu 
ell th« AfithropeidM the d«ddiiouA deotrtloo iikditdAe two iaeuom a»«J a 
OA nioe tooth oo oAob ^ rf tbe jewt, and b thouppof ead lower jewa alike. 
To thBA teeth, thraA deeboooA te«h (“ milk-BoUrt ato to bo Addod m the 
PlrtyrrbiaA dirioioo, Aod they Art eobrtqnwtiy rejOeewi by the Ibwo dta- 
tiootiee preroolAM of tbOM asIbaIa. Tbo KeUrTbioe dleitHm he* bi;t tw© 
deridooun loolort, ie. tbe nomber htn eorteepeodn to the* of tbe jWBAoont 
teeth wbMb repleoe then Utor. Tbe bUoiriof fonuuUe am esployid by 



Pif. 1P»* ^ 

Pie. ;W. leeleof tAtb cf a gh l in pAi> e »e (yoM| ♦ W. L. B. D. priT. oolL). 
Flf. m. lotfaorteetbef loAbecbbAleeMfeet Aeffeeli*. (Um. AOAt. OabLI 

ProfoMor Bolk^ for eoBperioE tbe Boaben eod tbe cUptrton of 
deoiduooo ead peniiAMat dentitiooe. Tbe pemAoent tAOtb Art here die* 
tlQguiobed by oepitol letteie: tbe fbeowUe ere Aeeocdis|]y: 

KAUrrfaloAe E 1 I O < P 

I i I 0 > w E M upper JAW. 

file E B h H fewer jew. 

El I C E P 

FUmhifiee* S I 1 C E P 

file Em EM upper 

file I B EM fewer jew. 

E I 1 C E P 

1 Akaiadt eu ITMeaeJuypwH lEOe, A^ EE. ^ 78S. 

• Foe the (SfAnaoMB) tbe PfefeyzdiiM tocBok moM be ohAOged by 

eobetinhjw two p«iBAa«ol uuden ehote wd befew te tbe ^ree teeth 

iftdieeted bare. 
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In Ml tb» dentition «initiAttd Uj tho Apyc«jvnce of tho 

H J S. Tbl« tootb d<« n.i «,l«o a 

but it omwgaa behind tho nmal poatonor olemar.t ni that 
third molar tootl. U the latent t.. cm«?o in the ctunplatiou of tbe po^ 
nianont dentition m Man. imt in the Oorillo I 

delayed after tLo umorgw.co <•( the third innlaiu , 

information ia avnilablo wfoovnhm tUo ^‘hIo nf roj.le^^iWf ^ ^duo« 
tooth in tho Prlniata. otlwr tlinn tho Ilotnundtui. la tite hAtor, tho ^ 

tooth are ftniuWoiml from tbc wKHiiid t«i tho Hi*th ynsT (an^i^xmiately). Tina 
iT^Iotm porhHl in «>njrriHnn with «mio iptbur nuununJ* 
minto.uIit(ii\i^a adniliuhle iuL'vuAv.XoQUMU'^h'r. W. xxvm. Uofl4,19(«h 
• the ftinotinmO iierloil vairiw in dnmtion oven within a 

nln^o Order. Tlu«. tho Ihulgor in di-tiuKni-lic-l hy t).o nxtreinoly •‘‘«;>r6 
Won of ti.iH when or.mparod with tlio Ut Tiie laiUit ih ant witliwt 

imi^ortaaee fer Leohe !e ablo tn j«lnt to at 'Ltt 

d«lduoiui tooth (vk tho abwdute dlwoiuslna*) which U rolatod l*» tl.o length 

^ip^r^malUhk tho deeidneu- denUtlon le of imi-Mia^ in 
wlto Jroblenwi of phyUfony, ehioo i^roo autUorltloa (ay. 1^^) held tliat the 
dildSona tooth iiToint eharactoPH whleh at an o«llor ponod l)ome by 
uneLtral relati vi. Thia iwiat w 111 deinaad hirthor oonidderation in tho e^nel 
Tbe nambera and tho gonernl ol.arMtori. of tho to^i hwlag bwn 
enquiry ii ih>w to bo \mhi into tho evolution of tho teeth u. tho Pnmal^. 
Thle wm be apyWiaohod fron aovoml dirooUenm, and tho fblhiwlng doiiart- 
nioute of wiuioh and rtudy oMl for aoi»TAto trootmeat: 

I. Varlfttloiia of the tooth in the dirootion of iMreaoo io tJ)e aumbor. 

II. Varieties in foniL 

III. Variatwoi in pcwItloD. 

IV Variation in tbe dirootion of rodaotlon In tho nnmbor of teeth. 

V, Bvelutlno »f dlffhront doaul type# eueh *h tbe h wiaow. promolaw. ete 

VI. Theoriw of ciup dovehiiToeiit and tho origin and fate of ouepe. 

I. Varwaow by woy 0 / iocmiwd aumtera 

Under tele bead, the tooth of the yormwiout eorit* will bo nialnly o^- 
RctwUo.. of tl„ a«id„»u. to.tb will n«t,.r^lly 
i„orM«d p»m.nonl imMon. Thu. Q^iU.m, (..uutod by 

1901), Mould, the u«<. »f A youth 

•»hom h...rly adi the dooiduou. tooth -veto rotoiwd in tl.o pn-ouoo <d th<ut 
«,ooo«OM. SuoU oxoravl» ‘•’""gl'on. “ 

tho etdiKion of "Mtoinod milk-Moth” must bo niado. This « tho o»« of 
poMiWonco of tho OMOnd dooiduou. or “milk" molortootlu But lM.muoh 
n th. tooth tbot should Kormolly Mploco it uimolly IhiUi to ‘““g^ 
cuMtdcol ouomaJy M-ulU [This ooudilioo will bo d.soWMd io tho 

seqool (V).l 
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Tbe dental 97 «tem in certein CeUdae. io tlie Simiidaa, and in 
the Hominidae u liable to a conaidemMe d^ree of nomerioal 
variation; tHiia as many as 47 « examples of Cebus and Ateles, 
and 6 */« amon^ the Simiklae Resent ioafanoee of eupomuraenuy 
teeth. Detailed aceonnte are proeidod by Bateaon {MatsrxdU for 
tAe Study 0 / 7 <»na 2 »onX BCagitot (AKomali4i du Systhmo d4ntair$), 
and in the exbamtiTe record^ with an extensive bibliography 


Fu. M. Aaeiiiiny ofpm leelb baUad (be Am molw oT a CalstpaoiM. 
(LobeM UaMQB.) 

collected by De Term (Soitr6^ n siaer Odontofrapkit dor 
^onsohan-Boitpi. Inangnral PisoertntioD, 2tthch, 1906). 


CANIKV TEETH. 

Tbe canine teeth may be considered first Few numerical 
variations are recorded here. A remarkable case of redupJicataon 
of tbe upper canine tooth on one ^e may be seen ta the skull of 
an adult Ooriila in the Hamborg Idaseain. Tliere is 00 question 
of tbe retention of the decidnons canine tooth in this ease. 
Hidlioka (Proe. of lAs Unitod StcUet ifatiofuU Mimvm, Vol ZXXL 
p. 560 ) figoree a preosely comparable ezamfJe in tbe lower jaw 
of an Orang-ntao. 





Fie. IfiS* &eeM«o)7 oospa or iubenlea of C&nboIU la di* melfrt of fta 
BgTpktaa. (Mas* Aaftt. Cant. W. L. E. D. dal.) 
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PBEUOL^ TE£TH. 

Addition, to the premoUr «r« of the KeUtrh^ u.ight W 
™cted 4 yr.on, in eiew of the p««Jenoe of three premol.t 
the PUtyrrhinee end lower Primetee. Yet elthough en 
additionid premoUr tooth ~em. to be not uncommon m the 
Horainidiie (Jtegitot, tjt eit. recotde » rtriking mMenw of »upet- 
numomry pitmoUr teeth in the .hull of « 

we r»M among the Keurrhinee in gencrtL De Terre glees no 
in«»noe of the kini Yet, epert ftom eompleW «ee«iy or 
.npemuinerary teeth in the preiooUr n^. emnll dootal miaioK 
(.^le worthy of b^g d«oribed* a. teeth) *1« «“• 

Bonelly in the orenie of Sirniidee end HotoinidBi. They i« often 
nen between the eecond premoler end the first molar teeth in the 

good instemco is the peg-like tooth shewn in Fig. 180 is the 
skoU of a Chimpanw*. Jn the ekuU of a OoriUa. •»*« 

occur in eimiler poeitioia. a. in that shewn in Pig. 193, 
where one small mas. interrenee between tbe last premoler and 
tot molar teeth, while a second oocupici a oorresponding pleco 
beW««th«twopr«ookrta«lh. The* 

maM tn nn in mAodibU whethw 

of the SiuiiidA* or HominidM. In the 
former, the 0<rrilU the grteteet 

number of exemplee> while among the 
Hominidae the crania of natitee of 
MeUneaie faroiih more inrtancee than 
toy other group I hare been able to 
exemine* Two example* from 
crania are given in Up-180 and 191; 
it will be noted that in one caae 
dental maiaefl art eymmetnca!, while 
in the other the anocnalj occurt on 
one aide only. Tbe view that th«e 
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anoxoalouA bodies are &o be regarded as vestigea of teeth 
otherwise represented no longer in the normal dentition has 
been stoutly contested. Professor Dixon reg:ards them as remains 
of deciduous teeth. Profesor Adloff holds that they throw no 
light whataoover on the phylogeny of the tooth with which they 
are asHociated. Those on the "lingual" aide of the alveolar 
siargin may possibly represent olomonts in a "pusUjionnaiient" 
dontitbm (v. infra, p. 276). 

In oonnoction with the " bilateral" occurrence of dental tnossiw 
(of. Pig. IW), it soemii worth itunurbing that they occupy the 



Fkg. 1S4. 0«nil nstlon ot thi last laalw Mlh In tbs msndlbU «f aa Oiaag'U Mn. 
{8a)«Bla 0»1I.. Koniob.) 

position into which would come the accessory cusps shewn on the 
hrst upper molars in Fig. 192. 

These accessory cusps represent the tiiberculus anomalus of 
Carabslli'. Besides the interest conferred on it by reason of its 
situation as compared with the dental vestiges described above, 
the tubercle of Corabelli ia noteworthy for another reason. It is 
claimed by Batujeff (quoted by Osborn*) as distinctive of the 
higher rather than the lower human racea AdlofT (quoted by 
Osborn. coosiders that it Is not found in the dentition of 

^ C(. BlbJlogr^hj ia De 1905. under 

* .Evoaction af ifewttulian Holor Tttth, 1007. p. 160. 
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the anthropoid apes, lo spite of this, the rabenle seed not indi* 
cate a programve er^ntinnaiy phase, for Osborn ideotiSes it with 
A ciiep called by him the protoctyle, sad obserred In many of the 
lower mammals. 


>10L&R TRBTE. 

Addition to the number of molar teeth may be by way of 
gemination, of which a good inataxiee exists in an European skull 
(from Paestun) in tho Univeraity Unseum of Anatomy, while a 
ethkiog instAsee is abewn in Fig. tH which represents gemi' 
nation in the last molar tooth in the mandible of an adult Omng* 
uta& The original spscimen forma part of the Selenka ColleoCion 
at Munich. 

Amcog the Anthropoidea* sapamumeiary molar teeth occur 
with some irregularity in the various ” families ” concerned. This 
statement arises from the ooDfideration of the records ooUeoted by 
Zuokerkandl (quoted by De Terra, qjK oifc). 

Thu for inataoce in the Cebidae, the genus Ateles provides 
more exaaplee than either of the genera Cebua Myeetoa. But 
in ail these cases tbs scceeooty tooth is regarded as a fourth 
molar, and it ia situated in the upper jaw. 

Passing to the Cefcopitbeeidae, again it appears that accesHory 
molar teeth are very infrequent. The same remark applies to the 
Hyloba^dae among the Simiidae, for no inaUnce was obserred in 
a coUecCioa of fifty*oiie mania of that geaua 

The Orang'Utan provides by &r the greatest number of records 
among the larger Simiidae. the Gorilla coming next, and the 
Cbimpansee last in this sequence Thus in the Orang-utan (cf x, 
Fig. 195) the frequent of oceunenee in the male aex amounts to 
nearly 50 V. (for the Q^lla the corresponding figure is about V/J. 

This statement is based on the examination of the very large 
collection (mors than 200 crania) at Munich, in the course of 
which the very remarkable example shewn in Fig. 196 was dis¬ 
covered In ^lis example four fully-formed molar teeth are seen: 
behind the last of thme is an aborted dental mass, and behind 
this a depression which bad probably contained yet another dental 
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Since exerDioing tho apeoimeoa At Munich I find that Selsnka 
in describing bis collection has commented upon the remarkable 
fre(jaency of the occurrence of additional molar teeth in male 
Orang-utans. Solenkn states ("Bnasen und Z&hnwechsel des 



Fig. leo. 


Fl^. IM. MftndiblA o( sn Orang'UbM (sd. wltii an acomoi? melar (ootli 
(oivkAd X ) «D tba rigbt eld*. (Hom l^onation If. Mua. Anat Oaot.) 

^ F^ IM. Aee0MM7 la tb» maAilla of aa Orang utAn. (Salaaka Ceil.. 

Oiang-atan/' SiU. der <<Rzir. Ahod., Berlin, 1896) that the 

anomaly ooeuie in 20 7» of malo crania. Other remarkable in¬ 
stances of supernumerary molar and other teeth in the Orang¬ 
utan are recorded in a paper by ErdJitka <Ppoo. UniUd Staien 
Nat. Musmm, Vol. XXJCI., especially p. 658, Figs. 6 and 7), 
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It ifl perhaps vorthj of notieo that amoof the Ur^ aothropoid 
apes, the aocasBor^ molar teeth are found mora frequently in the 
lower jaw than is the ease with the Oebidae and lower Primates. 
This is especially true of the Orang-ntan. But taking the three 
large anthropoid apes together, die upper jaw still provides e 
greeter number of of the aaomaly in queetion. 

Coospletely formed eeceeeory cooler teeth ere not common in 
the Hommidae, althouf^ the palate and alveolar arcade in many 
crania of aboriginals of Aostralia eeem to be spacious enongh to 
accommodate them. It is bowerer in the creniiim of such an 
aboriginal native that Sir William Turner records the occurrence 
of no lees than three accessory molar testb. and such anomalies 
are more freqnent in the Uetenesian and Australian aborigines 
than in other Hominidae. 

INCI80B TEBTH. 

It reDains to consider additions to the incisor series. Super* 
numerary incisor teeth coostituCe a large proportion of the 
enomelies of the human dental syetem. but as in the preceding 
catogoriee. care must be taken to 
distiagnisb between veritabke ceeee 
of. eccsssoiy tosth and iosUoces 
where the apparently stipemucDerary 
tooth ie merely a retained tooth of 
the miUc dentition. The distinction 
is not always easy to draw, and an 
ineCenco of this Is shewn in 1^. 197, 
where however tbs length of root 
exhibited by ebe supemamenuy 
tooth is evidence against the esse 
being one of retention (for the milk 
teeth are not so deeply rooted as 

those of die permanent series, and the root is eobject to a process 
of phagocytic abeorption which in foot leads to the ultimate sepa¬ 
ration of the deciduous tooth from its articulalicnX * 

In regard to other anomalous conditions of the incisor teeth, 
records of gemination (cC gemination in the molar teeth, p 360, 



a . IST. of tl) 

Aestiahafi, with & lOMr* 
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And Fig*. 194) of these teeth are noted hy Windle (/. A. and^. 
vol. xxviir. p, 374). A striking case is described (by Cameroft’) 
in the upper jaw of an ancient Egyptian, and other examples io 
the Hominidae will be conaid6re<l in the sequel. 

Supertiumemry incisor teeth are of rare oceurreoce in the lower 
Antbropoidea. and the records become numerous only when the 
data relating to the three largo anthropoid apes aro studied. 
Again the Orang-utan hoods the list with tho greatoat number of 
reoords, and as in the case of the molar soriea, the Qorilla cornea 
next in order, followed by tho Chimpansce. 

n. Dsntal »« /ym. 

Reference must be mode first to the spatulate form of thu 
upper incisor teeth in some of the lower* races of Man, ex. gr. 
Negroes of Africa and Melanesia. This character is found in 
modified form in the corresponding tcuth of the Orang-utan, and 
again in certain extinct Lemurs, ex. gr. Noaopitheens. Otherwise 
it can scarcely be claimed as providing evidence on the subyoct of 
human dental evolution. Indeed in tho Oceanic-negro tyitea 
mentioned above, it may well br tho local n^presentation of the 
general onlorgetnont of the teeth which in so distinctive of some 
of those types. I am inclined to think that it is a charoctur of 
ccmparativcly recent development in the Hominidae*. 

“ OemioatioQ ” of teeth is not included hero for it is described 
in the preceding section. In the present place we have to con¬ 
sider the general form of the dental crowns, and the form and 
number of the roota In a fow instonces, the roots cf these* teeth 
have been foimd reduplicated or bifid. Tho phenomenon of re¬ 
duplicated roots is better dealt with in relation to the canine 
teeth in the next paragraph. 

CANlNt TEfiTH. 

The caoine teeth ofier only two anomalous varieties for treat* 
roent here, but one of these is of very great interest It consists 
in the reduplication of the root. This haa been recorded in the 

' FobUofrUont of (ha MaachMCaUoaaum.No. SS. 

( Cf. Uikluobo.MadaY. HeiUcheift /tir Sthn^loitie, Beod viu.: slao Cbap(«r zir 
ij\fro. 
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Hocsinidde with a moderate degree oi fnqaeticj, and there ie one 
recoid ibr CTHocepbalcu (De Ten. 4 ^ ct&, |h 269), but in no 
other of the Priraatcs above the Lemurs so fiar as I am awaie. 
As for Che Lemuroidca, it is stated bf De Ten (op. at, p. 241) 
^at Profeaeor Leche baa recognised double^rooted oaDioe teeth in 
cba deciduous as veil aa the perinaneDt dentition of those aoiinala 
At lease throe important pointa aiiae for conaideration here. 

(o) Thu mammaU in which the doubU-rooted canine hu 
been observed are: 

(1) Horainidae (aa lui anomaly). 

(2) Lemomidoa (f aamnalouaX 

(3) Certain InaeeCivoit, ex. gr. Hicrogale'; also Qaleo- 

piCbecoa (nonnal). 

(4) Certain of the earliest foaeU mammals, vis. Diplo* 

cynodoD, of the Upper Jarsaiic ^normal). 

Thus it might eeetn that the doable-rooted typo of canine 
tooth is the original one. Tet Profossor Qregoiy in admitting 
tbie poosibiUty, giree a word of wanting to the effect that the 
■ingls-rootsd canine ie found in the same groups of aniraala and 
throughout jaat m great a range of geological time, aa the mere 
complex form. 

(b) The occurrence of dooble-rooted caaioe teeth supports the 
view (atthboted to Sir Boy Laokeeter by Profoesor Osborn, 
Evolution 0/MatamaUan Mol^ Todk, 1907, p 194), that the canine 
tooth is really a modified preoaolar tooth. 

(o) Among the Hominidae, ceath with double ^ootK 

are peculiarly frequent in early British emnia as contrasted with 
all others. This was noticed by Bollaston many yeaia ago. Tbo 
observation ia eonfinued ^ spedineDB in the Gamhddge Collection, 
which iodudee a remarkable mandible (of mediaeval age) in which 
the right canine tooth baa two roots, while the first premolar 
tooth (adjoining it) has but the oormal eln^e root 

The other anomely of the canine teeth cocsiste in the oeca* 

' Ongmy, BulUa^ if tS* Awttrittn i fi t w— if Mumi Tol. xxvc. 

1910, pp. 09, 890. 
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aional CMScurrence of accessory cusps, which have been observed in 
the Hominidae and in the Oorilla. 

pRBMOLAtt TEBTH. 

Anomalous forma of premolnv teeth provide few records. In 
the Gorilla there is on record one observation (of. Do TciTiv.op. cit.. 
p. 256) to shew that the acoonci lower promolai* has a tcii<huicy to 
boeeme tricuspid. Hut tho cvidonco is nhnoat uogligiblo, lh<Migh 
it is at Isiuit noteworthy that tho priunolar nearest tho molar Hrri<.>H 
is the tooth concerned, 'frienapid jiicniolai’ tooth mv of common 
occurrenoo in the Hoininidao, ospocially in tlu^ races (}>)iick and 
yellow) of Oceania <Choqnet’), They also chni'actcri;«e cert^nn 
fossil mamroaiia, and such premolnui have attracted much notice 
in connection with one of the thooriea (the "promolar-aikalogy" 
theory) advanced to account for the origin of the mo^ur cusps. 

In Ihs Simiidoe the upper pi^molar teoth have three roots, 
thus resembling the upper molar teeth in these animals and in 
thft Hominidae. The ficcurrenoo of thrco-rocted upper premolar 
teeth in the lattur (HonrinidAs) thus doinuiuU a special note. 
Tho ^nx'Honco of an additiunni ifxit in thiksc tt^vth is hy no inconH 
unkitown. The must striking example on record is probably that 
of tho native of Timor (East Intlian Archipelago) 1 ‘scordcd by 
Do Terra (op. eta, p. S40). In this uxainplu the two uppui pro* 
molar tssth of each side were found to possess three roota Thus 
the condition normal in the lower Primates whs precisely ru« 
produced. 

In dealing with the lower promolar teeth, I>c Tem\ (op. ext., 
p. 241) cites an instance of a lower promolar with two roots, the 
condition commonly found in the lower Katarrhinae being faith* 
fully represented in this example. 

MOLAR TEETH. 

Acceseoiy or supemumerary molar cusps are of gi'eat interest 
in relation to the various theories of cuep-devsiopraeot. Such 
anomalies are therefore discussed in the section (VI) relating to 
those theories. Here it will suffice to mention that additional 


* OhoqQit In L‘Odoi<toloffie, Jaa.-Fdv. 1906, jt. 91 ci repriot. 





266 


THE DEmiL 8V5TKH OF tOF PBQCATES [SECT. ± 

cu^pfi &re of fregacat occmreoco tn the molw crowns of tbo 
Hominidoe and of tbo higher Primatee In ge&eia], 

But the molar teeth may also present anomalous conditions of 
their roota In the Hoamidae. additional roots sre as likely Co 
be found In the lower as in the npper molars. The number of 
accessory roota is rarisble, and in the third lower molar as many 
as three hare been recorded (tnakiag a total of five roots> The 
socket for the third lower molar tooth in the celebrated Naulette 
jaw is said to indicate the fbnner presence of a tooth with five 
roota. But this statement is not confirmed by the examination 
of a cast of this mandible (in the Cambridge Oolleotion), nor is 
it sopportsd by the ^oMgnph receatly published by Dr Keith 
(Pros. Roy. Soe. Modiewe, Odoni Sect., Vol. tl 1913), 

Accessory molar roots m the other Pricoates are probably r&re» 
for records are ioaccsssibls or non««zisteni 

Refereoce must be made here to the remarkable and aberrant 
forme presented by soom (but not all) of the prehistoric h^iman 
testh from the site at Krapina in Croatia (Fig. 198). 

The outetaoding feature is the fusion of (he roots in the molar 
teeth. The combined roots fbna a pillar supporting ths crown of 
tbe tooth. At the bsee of ths pitbtf the enremitiw of the roots 
are in some cxaraplee indicate by small pointed projections. 
Between these projections, a plate^like or eutc«r>ehaned disc (Wur- 
soldockel) completes tbe fation of the roote, and Is very evident io 
a vertical Beetion of tbe tooth (Fig. 196 Ko.). Teeth eo anoiualc;us 
Hs these offer a striking contrast to all other molar teeth in the 
Pnmates. As a rale the roots of tbe molar testh in this group of 
mammals are distinctly divergent from one another. 

Thus tbs Kiapioa type difien from tbe normal molar much as 
does the molar of tbe Ox from that of tbe Dog. For this reason, 
Profueor Keith proposes to describe tbe Krapina oioUrs (thus 
characterized) as "taurodont,’'while tbe normal type is designated 
•'cynodont^'’ The same writer points out that is the taujodoat 
molars, the pulp>cavi^ extaids within tiie gum <» alveolar margin 
of the jaw, whereas normally the pulp-cavity stands clear of that 

> PntutUnfi of U( Sgfot Attdmf of MtHdod. ToJ, *i, MoDtolopcaJ SmUoh. 
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Atnicture. The teeth so modified may "be deri?ed from either the 
upper or lower eeries. 

Suoh are the principal feature# of these teeth. By way of 
oomment it is perruienble here to remark (a) that the analogy 
of the bovine tooth ia only partial, since in that type the whole 
crown is enlarged and increased in vortical extent, the route 
becoming {>r remaining quite ahoit iind the pulp-cavity failing to 




Fla. 106. TrMlne« (from tklf^mnio] of vivioui rael»r MMh. The ipoolmoa 
I.o. (from KroplM) thiwa (fao OMioinod noW ebanctoeiake of tooth fouad M 
Eruinfc 01^ In Jomy iU 8k Breiodo’a By, Th* lorgo polp.ont/ky of lha Kraplna 
kaoth abouM ba aM«l. K.o.. K.C., Xt®., K.fl,, from Kmn^o. H. M»aar. 
(Prom Kroaborgor.) 


extend towards the crown; (6) that the anomalous character of 
fusion is shewn (by Kramberger himself*) to occur in modern 
human dentitions, so that its presence in the Krapina teeth is not 
absolutely distinctive; (c) that in spite of this last consideration, 
the frequency with which the molars especially the third or last of 

’ Anal. Iw. Bud xi:. 1907, pp, ISl, 189, 188, 
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these teeth presents this fbnn in the KiApixiA epecunooa, added to 
the fact of its appearance in the palaaotithie human teeth from 
St Br^lade’s cave (in Jersey), leads to the conclusion that the 
choiacter in question is decidedly distinctive of a definite variety, 
even if we deny to it the value of a specific character. 

III. Iknial vonaliom w KhtnAion. 

DispUcement of teeth is jvodared probable in cases in which 
the space available for their implantatioR is diminished without 
actual suppression of some of tbs tseth. This consideration 
provides an explanation of many of the occurrence of teeth 
in unusual aitDatioae» bet is not altogether accoua table for dis« 
placements observed to certain among the black races 

cf tbs Eominidae, in wbieb tbs jaws are large and tbs specs 
extensive. 

Again, ths dxsplacensents observed in some skolls of Oorilla 
are evidently not ettribnteble to fretor of maxillary (or man* 
dibular) reduction. 

The Anatomical Collection of Cambridge University includes 
exam pies of dental dispUcementa in crania of aboriginal natives 
of Australia. In one such skull the canine teeth emerge on the 
fadsi surfsee of tbs maxilla, and their direction has been so 
altered that they Its in the borisootal rather than in the vortical 
plans. Ths same Collection eontains the ownium cf an sclent 
inhabitant of Peru, which presents a precisely rimilar condition of 
the same teeth. AgaiQ> tbe third molar tooth may emerge on 
the facisl sur&ce of tbe maxilla* immediately below the malar 
process: mstaneee of this have been seen in an ancient skull from 
a cave in Jamaica: as also in the cranium of an aboriginal native 
of Australia (in tbe possassioQ of Dr Haddon); while the same 
condition obtains in the skull of sn Orang*atu in the Uuseuni at 
Amsterdam. 

The incisor teeth are sul^ect to rimiJar variations in position. 
Of these, perhape tbe most striking are preeent in two crania 
from the hfslanesian island of New Britain: in each of these 
specimens an inexsew tooth has emerged, not on tbe alveolar 
margin of the mamlla, but on tbe lower coargin of tbe aperture 


CHAP. Vl] THE DENTAL SYSTEM OP THE PRIMATES 209 

pyrifomiiA nAsi: m «ach case, however, the tooth is imperfectly 
formed’. 

The occurroDco of teeth, more or lesa perfectly formed, in 
dermoid cyete nnd ovarian tamoiira, must be regarded as bc}*ond 
the scope of the present account. 

IV. VaWttfion 6y r^luction in ih$ nnmb$r of the teeth. 

Thiti is nm, but not mikiiowii in the PrimatoK othur than tho 
dominidoo. In thc«o, tliu nuincriofd nnluotion Ih mot with ho 
frequently that a <Iciinitu tvun<1 in evolution ie Kuggc HtiMl. It iK 
poBsiblo that a aiiniUr procoen is affecting thu AtoIoK typo (Smith 
American inonkoya) and even Hylubaton. 

Thus Ateles is cbaractorised by the Urge number of anc>inaliea 
to wMoh its dentition is liabis, and this includes a tomiuney to thu 
loss of the last molar tooth ((dther in tho upper or lower jaw}*. 
This stage seams to* have beun reached by tho Hapalidae (Mur* 
mosets). The Hylobatidoc ore Mtid by Solmika* to bo on the way 
to lose not only tho last molars but aim tho sucond promolu* tooth. 
An unusual anomaly in tho Orang-utani viz, the abMunce uf the 
third lower molar tooth, ih recerdod by Hnlliuknf Abne noo of t\i\ 
incisor tooth is on record in thu case uf Hovsral of the lower 
Primates, and in one inatanco in tho nkull of a Qarilla^ But 
evidenoe for a " reduced dentitiondoes not become Htriking until 
the Homioidae are reached*. 

In Uan and espociaily in the white races, the teeth 6rst to be 
suppressed are the third molars, and there is a distinct tendency 
to the disappearance of the lateral incisor teeth. These ohangus 
have beeo attributed to the progressive roducticn of tho jawn, a 

’ A ooentpondinf oom wm (taMrlbod by Oo«ib« In tbs IksI esntury i of. olno 7‘kt 
iMiiut. Oot. 14, IMS. p. UlS. 

* B*tann. quoted by D« Toms. oj>. eit., p, 9SS. 

* Solonke, v. Do Tom, op. elt,, p, 28 S, 

’ ?fM. Viritti StuUM tfotional IttieuiH, Vol. xxu. p. 569, 

' Sogoftulti quotod by Do Tom, op. oU., p, 986. 

* lUdootion hw precMded to ovoc grwtor loagCb in tb« Ayo-Aye (Doubmttnie. 
er Cb«irozDyg|, This Lomarcid it to obemni frora ita owoeUtM. tbofi It would 
not bt prodtoUs to ditousa lt« dontiUoa in dofaiJ b«n. Tlit difleronot botwotn Uto 
dtoidaoot sod ptrutOMit doatliioiu ol tho Aye Ay* It akribio^agid voiy iottructive. 
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process not yet arreeted. That it is correct to hold the jaws 
accouDtable can scarcely be doubted in so far aa the white races 
are concerned. But the occurrence of reduced dentitions in nativee 
of hfelaneaU, where the jaws and even the remaining teeth ore of 
great size, shews that some other factor is probably involved. 
Thus the dentition may be subject to an evolution in which the 
reduction of tho jaws plays a subsidiary part only. Profuseor Rbsu 
is quoted by Dr A<Uoff as appealing to cerebral gniwth, which may 
indeed prove an important factor, though Dr Adloff does not 
Agree that it is so*. 

Wo have ssen that tho dontal IbrinuUv of tho Katarrhinno 
(including tho Hominidao} shews a reduction in the number of 
the teeth as oontrastsd wltli that of the Platyrrhinae. At this 
stage it is convenient to enumerate and review the various for* 
mulae of intei'est in relation to the evolution of the human type. 

Thus it will be found that the “ primitive mammalian dontal 
formula allows for many more teeth then even that of the lower 
Primates. 

Osborn regards that primitive formula as 

(a) I ^ 0 t Pm 4 M f 

Olddeld Thomas and other writera give the formula iis 

(b) I f C + Pm 4 M f. 

Brunernenn (qnotsd by Ktikonthnl, Jahr. dsr A$iatoiuii, li>02) 
seems to have postulated a stage in human ancestry in which thv 
formula was 

(0) If Cf Pinf Mf 

The Lemunno and Platyrrhine Primates* provide as their 
fomula 

(d) If Of Pm| Mf. 

The Katarrhinae (including normal Hominidao) have as their 
formula 

(e) 11 C f Pm I M f. 

* Of. Adiofl, z./. ar.». a. leo?. pp. iic ft teq. 

* Tbd (or MArmoseto) form ad isMptloD to kbli nla, tbalt doatal 

fmndA boiog If Pmf 





271 


CHAP. Vl] THS DINTAl STCTEH OP TBB PRIMATES 

WhU« the bnmax) fomota » tendrog (w deaeribed above) to 
become 

\ {/) If C^. Pm| Mf. 

^ The oomparisoD of the nonnal bnmwi formula ( 0 ) with the 

primitive formula (a) will ehew that io human evolution a net 

i loee aanounting to two incisor* two premolar and five molar toeth 
baa been oxporiencod With the exception of tho eaaino tooth, 
oach type (inciwir, preinolar, and molar) has boon rodueed in 
I nmiilic i*. though thu degree of reduction varies, Li tho attempt 

u> tnux* tho history of the reduced dontitions, the prvblcnns iw to 
thr particular tooth that arc nuMing from each region have 
atli'imted much attention, though Anal conolusimu have not been 
reached on Mveral points. Thus in regard to the incisors, tho 
liton\tare of the subject shews that each of the three primitive 
incisor teeth, c£ formola has bean claimed as the defoulter. 
Even in the eritieal account furnished by Bluntsebli in 1910’, the 
question seems to be Isft an open 000 . 

^ Ae regnrda I, (the median incisor tooth), it snay bo remarked 

that the wide interapnoe in tho Lumurine dontition between tho 
' upper median incisor teeth is suggestive, end that a super- 

numemry incisor tooth is not infrequent in this situation. Oa^w 
adopts this view (as, I belia▼^ does l^ekkeralso); Blliot Smith bu 
recently recorded, while the present writer has olwsrvod, insUncoe > 
of a supernumerary incteor tooth in the position indioateii 

Tho view that !«is the miasiDg tooth is supported by Turner, 
Albrecht, and Wilson and is based largely upon considerationi of 
the aiTangement of the ioeisor teeth in oases of persistcaco of the 
suture dividing the premaxilla and maxilla (barO'bp)*. 

Wlndle (^. A. and P., 7oL xxi., pp 84, «t seg.) fovoun the view 
that I, has been suppressed ; this view on the fact that the 
pre-canine space is a common locality for the occurrence of super- 
numeniy teeth ; while tf it be granted that the characters of the 
teeth merge by insensible gradations into one another, the space 

• Kirrwr JaAmMA Sar OmOUeJta/t m gtHeJu Jtbqzue 

«/«, iSlO, l«l. 

* For azpofideaa ol thu subjeet of. Wii^. /. A. crM F., Tol. at., aa& 
Tomoa, Z>piUl 
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in question id indicated as probable site of the missing tooth 
vhich should provide the transition stage (at preeei^t lacking) 
between the definitely incisor and canine types of tck>tb«6rawn. 

Passing from the incisor teeth to those of the premolar series, 
the results of protracted investigations are not very much more 
dofinito. In this instance, two teeth of the original four (cf 
formula (a) or (6)) have to be accounted for. Agreement appears 
to be fairly general in regard to the first of those which have 
disappeared. For there is a consensus of opinion that it w the 
premolar immediately behind the ennine tooth, vis. pmj. Thus 
three premolars are loft, m in tho Lemurs, Taisii, and Placyithinao, 
Then another promolar tooth disappears, the resulting dentition 
being chsiactoristic of the Katarrhinae. The answer to the on* 
qoiry, which of the three Platyrrhine premolars is absent f^in the 
Katarrhino (including the buiusn) dentition, is not easy to give, 
because opinions are divided between proi and pm, of the Platyr* 
rbine eexjea 

(i) On behalf of the former, it ie claimed that inuinuch 
as a premolar immediately behind the canine tooth has already 
been loet (reducing the number from the four originally preeent 
to three), the procees of reduction will affect the roet in sequenoe, 
via pmj of the Platyrrhine dentition. Profeseor Adloff indeed 
claims that of the four original pioinolara, three may be eeun in 
Raients to undergo degeneration from before backwards in sue* 
caselon*. The problem might seem to be resolved therefore in 
favour of regarding the reduction as affecting the premoIarH in 
regular succession from befbro backwards. 

(ii) On the other hand, those who incline to regard the 
third premolar of the Platyrrhinae as the excluded element, have 
to hose their opinion Urgely on the instancoe of onomaloixa super¬ 
numerary additions to tho Katarrhine series. Those supemuincrary 
teeth are eometimes small (v. supra, p. 268), and it is at least 
doubtful whether they can be justly oUimed as “reversions/’ 

But a better argument (in favour of the disappearaDoe of the 
hindmoet premolar) has been advanced by Professor Bolk* whose 
view is BO ingenious and attractive as to demand special notice. 

‘ Cf. Adiofl, 2./Nr M. Ed 0 . H»rt i. p. S79. 

• Korrinilipkt JkaHtmit van WtUnichnpptn, AsistenUm, April E7, IflOS, 
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It may I>e deecribad v foUowa. ProfeMor Bolk ramintU xu that 
the Sonth Amencan monkeys poeseas a deddaous dentition in 
which three molarifbrai teeth occupy pcdtions to which three 
premolax teeth sacceed ae the permanent dentition is completed. 
The permanent molars emerge behind the» teeth. But the crucial 
^ml in the theory consuce in the sugg^tion that in the Old- 
World apes and Man, two decidoous molars corresponding to the 
first two of the PUtyrrhinae aj^Mar, while the third exists but 
IS deUyod in its appcManeo. StsU it does make its way to the 
surface; it is called the six-year nwjUr(in ManX and is cunaidored 
commonly to bo the firet of the -pwmanent” teeth to emerge. 

Furthennore, tbo theory of Professor Bolk postulates that 
while the first two dadduons moUra are replaced (in Piatyrrhine 
and Katarrhine Primate# alike) by premolarifonn toeth, yet in 
the KatarrKinae the third "deciduous" molar owns no replacing 
tooth, the Utter being suppressed. Finally it is euggestod that 
the third permanent molar tooth of the Platyrrhinae is no longer 
present in the Katarrbioae. 

If we apply all this to the pennsnont dentition of the latter 
forms {KfttnrrKinnc), it follows that on the theory of Professor 
Bolk, the actual rooditiona observed involve (o) suppression of 
a molar tooth, via the last in the series of the PUtyrrhinae, <6) 
the suppression of the third premolar UxAk of tho PUtyrrhinae, 
and (o) deUyed emergence of the third - deciduous" molar of 
the PUtyrrhinae, which loess its -dsdduous" character in conse¬ 
quence of the soppressioa postulated under (h). 

The diagrams (Pig. IP9 A and B> may serve to illustrate these 
suggestions more clearly, and although exhaustive discusnon is 
not poesible in this place, the support given by Professor Bluntschli, 
and the strong oppoaition of Dr Adloff demand mention. In spite 
of that opposition I agree with Profettor Bolk that his suggestion 
makes no uoreaeonable demands upon the ratablished principles 
of Odontology. That a tooth which is ordinarily deoiduone may 
assume a pennaaent character is well recegnimd. Professor Lecbe 
has recorded such an instance in certain Insectivora, and Magitot 
States that the second (human) deddnous moUr may peraist while 
the replacing tooth Uils to appear. Indeed this constitutes an 
exact repetition of the process postuUted by Professor Bolk. 

0. V. 
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Professor R«c (quoted by Bolk, op. cii. p, 8 of reprint) hoa 
established the feet that the firat permanent molar (in Mnn) 
develops precociously, at an early period, is. in relation to the 
decidnoua rather then to the permanent teeth. Moreover, 
Profeasor Bolk pointa out that in the Platyrrhino monkeys 
known oa tbe Hapalidae (Manaozets), the process described by 
him baa affected the last molar tooth [assumption (a) rupra] 
while it has not yet extended to the premolar region. Dr Adloff 
himeelf has pointed out the close relation of premolare and molars, 
suggesting that the differentiation of the premolors has proceeded 
from amors ancient (molar) type, and constitiitea a modiheathm 
of the primitiTS dentition\ To this subject attention must now 
be turned. 
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FU i99. DlAovni klloMraUna PrebMor Bolk'« ibMty o( lli« raUtlona ot th« 
DMot^ knd Bolv Mtii la tba PUvrrlilne (A) Ealwrbiiw (Bj PrimaM. In 
tb« S»MI gsrms Pau aad Ui (soeloMd bj on! «on(ou ilnsi^ an iw 

klllB4 W mitcn. 


V. Th9 tvohtion o/ th$ inoU&r and oth^r Jypw of t^eiK 
vn th« Primaie d$iitUion. 

Before this subject is disouseed tbe chaiacteristic phoDomonon 
of the replacement of one set of teeth by anothei demands further 
oonsideratioo here. 

(a) We have seen that the toetb are, in the Primates, naturally 
divisible into four classes (incisor, canine, preraolar, and molar 
teeth) for the most part easily distinguisbable, though at the same 
time there may be seen, even in a single jaw, such as that of an 

‘ Jk)r fuitbei inionoatton on tbit tubjMt, raftnuco tl^ould ht made (o tbe sreac 
vork ol Mr C. 9. Todm, A of Aitaiotiy, 7lL ediCtoQ, 1914. eepMlali; 

pp. 857 «(irf. 
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Oraog'UtAn (f. ante Fig& 173 &ad 173), avid«ncd of a tnuition ici 
typo from oae cIam to Another. Such ABimAl» u preaent these 
variAtioDs in their oomal tooth forms ire described as hoterodont, 
And ere hereby dlstiDguished from bomodMit Aoimab, the latter 
poaseesing teeth of one pettem only; aod uaueUy it is found that 
homodoat teeth Afe present in large numbers dfapoaed along an 
elongntod jaw. 

Again, tho animals in which replacement of a deciduous set of 
teeth by a penoanent aeries has b^n obaorved. aro referred to ss 
diphyodont, in distinction from mono^yodont animAla, in which 
but one sat of teeth is seen. The Primatea (including Uan), 
and indeed xnoat of tho higher ■wmmaia heterodont and also 
dipbyodont 

The Metatharia (Marsapiala) appear to be monophyodont, but 
it haa long been known that their moet poaterior pre molar tooth 
is raplacad: moreover Leobe. Hill, end Wilaon have diacovared 
traces of othar teath which do not attain functional perfection. 
The Prototharia provida aome evidence in the aerae direction, and 
in fact it ia stated by Tima (/. A. and P. vd. xxxv., p. 332) that 
no mammal has yet been abewn to be aheolately monophyodont. 
Moroovar, in addidon to the two aate of teath ao charaetaristic of 
the Eutherian xnammala, vestige* have been diacevered of two other 
seriaa, which may be daecribad as constituting a “pre*n{lk** and 
a " posupermanant ” set respectively. This discovery, which wa 
owe to the work of Rdee sod Leche, haa increased tho complexity 
of the problem of deciding which aeta of teeth are bomologoua in 
mammala of the variona Secrioos: and in particular, the identi6- 
cation of the ordinary aet of teeth of hfareQ^ala ia still a matter 
cf controversy. It is also to be remerked that according to the 
reepective researches of Tins end Rose, the hunien foetus posaesees 
unnistakeable vestiges of reprceentatives of both pre-milk and 
poet-permanent series, and it is a characteristic feature of the 
abortive tooth-gems that the sO'Called pre-laeteal germs should 
be developed on the labial side of those genns which proceed to 
become functionally active, while the poet-permanent representa¬ 
tives are placed on the lingual side of the permanent teeth. 

In his exhaustive article in the Bibliodtaoa sooloipioa (Heft 17, 
1835, Stuttgart), Lecbe remarks that in the four dentitions (which 
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he dialiflguisheB hy Roman nuinereJs I—IV), the several elements 
develop aa follows: 

No. I. The teeth do not attain the stage of calcification, and 
are represented by vestigial buds only, situated upon the labial 
margin of the gum. 

No. II is r^ardsd as the ordinary “milk" dentition. 

No. in is the ordinary porroanenl dentition. 

No. IV. This series is usually ropresentod by " buds " on the 
lingual side of No. Ill: those elements may sometimes arrive at 
matuhty and appear as definite teeth. Subsequently (in the 
same memoir) l<eche discusses the eul^eot of the reduction in the 
Dunkber of functional dentitions. He suggests that the reduction 
vm necessitated by the eiroumstaacee under which the mammalia 
wers evolved from pre*mammalian reptilian anceetois; that how' 
ever, only dentitions I and II have been inherited from suob 
ancestor*, III and IV boing newly evolved and peculiar to the 
masmaUa. This position is not quite easy to grasp in view of 
the fact cited by Beddard (Mammalia, p 53), that Leobe has 
bimielf described in a reptile (Iguana), no leea than four aeries of 
teeth which reach maturity, while a rudiineotary (or vestigial) 
series, antecedent to these, never producoa fully formed teeth. 

But in the memoir quoted, Leohe defcoda his position that 
nsw dsntitinas can arise, though he recognizes the objections that 
have been odduced by Eowalevaky, Schmidt, and Sehloeser. 
Finally, in a more recent memoir (ili5^’otAee<i Mooloffica, Huft 37, 
1902) upon the dentition of the Inscetivora, Leohe brings forward 
further svidenoc in support of the foregoing view. 

These disooveries of a number of dentitions, aomo of which are 
recognizable in the Hominidse, detract to some extent finin the 
value of Schwalbe's review of the subject as presented to the 
German Anatomical Society in ld93. Nevertheless that addreee 
still retains all its historical interoet, and includes certain remorke 
which may here be briefly reoapituiated. In the first place, 
Schwalbe points out the difficulty in determining criteria for the 
several series of teeth. He quotes Leche as peeaimUUcaUy ad¬ 
mitting that such criteria are not to be hoped for, though tbe 
some author clearly indicates that be regards each dentition as a 
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tooth’gei^ntioo. This question of the ericerie is still s mstter of 
discussion («. p. 291. footnote). Schwalbe emphsaises the 
significanos of the independence of the milk and the permanent 
series as regards their original positions, and this indepeodence 
would seem to be extended to the other dentitions subsequently 
discoverud. A large part of the meisoir is devoted to a discoasion 
ns to whether the Ancestral mammnls had one or two dontitiona, 
but this part of (ho qnestion is of courea no longer relevant, except 
as regards ono point For in drawing up a table of the several 
schomoK which have been devised to shew the originator's views 
rggnrding the relations of the pomumeot to the milk^toeth, 
Schwalbe shews that he regards premolar and molar teeth 
as derived from conjoined olemeots from the two dentitions 
(v. infra, p. 296). Kukenthal has. I belisve, shewn eridence of 
such a ooalesoence in a special instance, bat otherwise the subject 
has not bees finally decided. 

The history of the evolution of the eeveral eeries is thus to a 
large extent obeoure: the general rignificaoco of the replaootnent 
of one dentition by another must evidently bo found in the 
advantage therefore cvnfofrcd on the anunal, which is thue able 
to bring eurica after eeriee into use, as the preceding sot is lost or 
worn away. And whether two. or all four of the dentitions reeog> 
nisable in the Hominidae, are inherited from aneeetors in 
reptilian phase or not, the general oonelosioa must be that the 
multiple dentition bee been inherited from polyphyodont ascostoxs, 
and has subsequently been modified in accordasce with the speoia! 
needs of this fooily of the Primates. 

(h) In the endeavour to explain the origin of the different 
forms of teeth, such as the inoiaor, canine, and molar series, in other 
words in tbs attempt to render a dear account of the historical 
development of the heterodwit dentition, eome investigators would 
refer all the various forms of teeth hack to a simple ancestral parent- 
form ; and the amplest form known is the conical' peg-like tooth 
found repeated in series with practically no variation (bemodont)', 

^ It KppMn (bat ftnt N0WUd thftt (be c»kaJ (oolb nprwenk tbs 

»ncwb«l form, tl. PMBTtb.Mftjor, i*r«A Xott. Sm. tSOl. 

* L«ob«, ihtKwAfte ISSS, d«man t» Om vivir tt.fi tj}« bomedocl 

«Qpditlui is tbs MBtuaHsu ooa 
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throughout the length of the slender Jaws of the Odontoceti or 
toothed whelee. Moreover the reeeoiMblenea of this view eeems 
enhenced the &et that meoj reptilee (end a reptilian stage is 
pcetulated in the cioet widely •accepted view' as to the anceeCry of 
the Mammalia^ of tht echeme in Chapter m. p 87) pooeeac such 
simple teeth, which are often described ae baplodont. Most 



?if. SOO. MoterilenB Mtb «< faeril nfUl* DMmoece. Tb<M tmth w«n la. 

y>kBt^ IfL Ittahata. aiU la thMt ■» (AfUrOlWn.) 

reptilee are eUo bomodont, and it was from theee, and not ftom 
the rarer beterodont reptilee, thet Cope traced the Deecent of 
Mammals (of Fadtrrt c/ Bw)lutie% p 881). It is noteworthy 
that JO many reptilee the teeth are aakyloeed with the jaws, 
whereas in mammals the teeth an cAecodMi; they are implanted 
in sockete, this being a form of articulation (not an ankylosis) 
known as OompboaiA The difference between mammals and 
reptiles in this respect is not however absolute, for the Crocodilia 
ere thecodont, and so was the extinct reptile known as Diademodon. 
(Of. Fig. 200.) 

I Tbs fast mat set b* ISBorei lb*t «*naia ctesmtigw togs*** a dlnel fg»gtp 
ni lbs ICuDmaJfa faea tbt Ampbilifa, npttllsA aaemton bainf tbos «ltM from 
tbs dinot lijM of dsoeaai. TbiSTfavulosiae froead at frosok (C(. faobots 4 
p. W.) 





Fig* 901. 8kdl] of SotooM€oe toowBl, 4 TrioiM ropttlo hftvlDf o dosUMoa 
flslUif to tlM ^ 4 ttottaaftl. (AftorBfoco.) 

faptil« exhibit* clear); tbo chief point of iotemt in the preeeot 
connection, vis. that the reptiluio dentitioo wts elreedy heterodoot, 
to the extent that incieor, cenioe and poet'canine types of tooth 
can be easily distingaiahed. In some of the Cynodontia, a die* 
tinction can be drawn between tho proTooIar and the molax series 
also*. 

‘ C!. Woodw*!* FfTtebmU PslMnCaldf jf, e> 947. 

* Kei Um IsMt atrikiae neolt i* Ita* ddooestaOMi (Bael* 192S) of 4 <lMUaoQ» 

duUU»B (io 4 CtiMSmI ^sli) rOSMoUiDe tfail «( K414B4l4. 

* Of. SraoB, p.r.5.1911, p. see. 

* Tb« CfDo4oci44 4l40 wr*4 Id diwmataiMUMa 4 ritw at d)4 4ac«atr7 of 
iB4auii4l0 wbieb 4t ea* tivM e4iiMd aow» capport. Tb4l Tiav Molod4d 4 nplilias 
itftM) 4od carried leek Ibe iP4nini4li4Q lias dlreedrte 40 "AzDpbSbteo’* etwe (o 
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Other polaeontologiets oljeeCed to this exd vsion of the beterodont 
reptilee from the ancestnl history of the caammal& They pointed 
to the remarkable characters of eoioe ezdnct reptiles known 44 the 
Theriodontia', aad referable to tbeTriessic period. The last ten 
years have seen great acceedons to onr knowledge of those animals 
and it is almoet impoeeible tu reeist the conclusion that tbe 
loammals pasecd through an ancestral stage oorreaponding to that 
of the Gyntulontia (a I Articular sub’Order of thoee fossil reptiles). 
Detail od ovidooco is accoaeihle in the exhaustive me moire pub¬ 
lished by Dr Bruoin*. 

A ropresontation of tho skall of one of the Cy&odontia, vis. 
Sosamodon browni*, is shewn in Fig. 201. Tbe skull of this Triasaie 
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Tb« 9t«tecn«nta »t forth in the preceding penignphs tend 
to ebov: 

(A) That the tbeor; whteb r^^nrded the eoni^ teeth of the 
Odontoceti or Toothed Wb&lee ea ibe parent form must be modi¬ 
fied, end indeed there is good reason for regarding the homodont 
baplodoDt dentition of thoaa eeUeeans as a secondary acquisition ^ 

(B) That elthoogb the inaramalian teeth are uHimatoly 
referable to e hapludont type, yet thie must bo sought for in 
anoeetora more ivimitive than those to which theCynodonta point, 
and in a geological period more roreote than the Triaa PuaubJy 
the stage reqoired is roveated in the Permian Catylcaaiirifk 
Osborn (1907, < 7 . oit. p. 89) statoi that the baplodont typo has 
not yet been discoTered among the primitiTe manimaUa 

(0) That the Cynodontia provide evidaooe to the cSbet (hat 
the distinction of iiwasora from premolars and molara was 

brought about in a pre-mammalian stage, so that the evolution 
of those varieties must be sought in a correspODdingly remote 
geological period. 


the •soluieo el a wytfUen eaa. Saab a jUw a%b( ba jasUAad m 

boi aa tba aMsanaliaa obaraataca «l lha Ojeodantfa w«a OBteevD w aat taaliaad. 
Bj tba racaal axtaaaloo U bao«M|B, tba Msisala ara absva M bava 
from ao aoeattral ateak vUab thar abvad viib tba ^ae^oatla In w remoM a 
patted aa ibe Triaa. Onfoiv {PaUttlmt»fiJwdmrriftta Mttnm ^ NttMrul ISUwm. 
Tol. uta. pp. at« wfaad tf i/tfpkeUn. 7ol. xxzt. ISIS) Ima pobllabad 

levaloabU aoaaarUa td tba «*Maa«a on tWa n^toL Ct elae Hrii. Attoe. 
Ath^Sc., Ponameetb, ISH, *» Diaeeadae mi tba Oriel d ^ Uaainiala ’ ’ 

' tba tofltbad vbalaa tftmmai ol a boModoei and h^ledeel danUUen) wara 
M oaa Ueia tboe^l Co laak • taUk aal el taatfa, asd wa aeoordloslj ra^udad aa 
meoepfarodeQi; bol Kek«ibal*a raiaarahai ahev (bat tb^ an raaJJj bataradent 
and alae dipb;Ddoa(, tb« ftm or XBUk" aat appaaru^ aa Iba noncal teaUi ef 
tbaaa aalmala, vblla tba Maoi^ aat at laalb ia taati^ oaijp. UoaaevM, XAkaotisal 
(of. Dmk$ekr. 4tr med. n ah/ r mU i. Om. Im Jana. Bead m. Wt. ^oeterl b; Sobwklba: 
dnaf. ISM; alae Jtamimkt Zrittchr., Baod xxtjd. IfiSS, p. 70} feaad Uaak 
ares vbkiaboiM wbalaa an proffdad vfib loetb-fMBa vblch arip abort. Tbaa 
raaaarebaa, ie^thv wiib Ibaaa of Laeba. IndfcmM timi tba *tekeai« tba daaaandaotj 
of aanateie prerldad «itb aaen eompliaatad (aolb Uma «bc«a ot tba teMbad>vbalaa, 
and EOkaathal aop io aa * tbal tba aoMreoa aonkel toatb of tba lattar rvaJt trom 
the apliulas ap of aaaonU aeapcmiid taalb. Tbia angaatioa U bovarar bj oe 
iMUia gaoatalJr aseaptad, aed ia partioakr, Osbere and Oodow njacC it. It abotild 
ba added (bad Oabers ^ ilatar Tmk. 1S07) n ^uiU raad^ 

to aaaat to tba iia« tbal t^ baplodeet Saatition ot tba Tooibed Wbalaa la tha 
raeolt of ascoadar^ mndiftntirma ia loath of moa «' iF atpl k»iVri lonn. 
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Bofore leaving the Cynodoataa. two moTt fieaturee must be 
noticed. 

The dental fonaula ie extreordinarily smilar to that postulated 
by Oebora for the aocestral form of mammaliaD deotition, via. 

14 C| Pm I M 
with which ve may compare 

I J Pmj Hf. 

the probable formula for thu Cyoodtint fi»nn DiademodoD. 

Again a very early mamnuUian typo (Dryolcetcs) him strata 
of the Jurassic period provides a mao^ble with tho formula 

1^ C j Piui 

Laally, tho relatiuo of uppsr and Icwar post-oanino teeth is 
a matter of great iuportanee. In the Cy^ontia, as in the 



Flf. Vji- Psaiillea M m aberi^aal aaU«« AaMraJiui weaius. tbs 

alMa*tton ol «b» ImUi \u Iba upcar i»l lower Jaw*. Th>« flaan sbodd U ooib. 
pwod wlib Fl|». M wd tOl. {fi^ AkaU No. SlU. Um Am». CmI.) 

Jurassic Dryolestes, the upper ao<i lower teeth alternate. Thus 
each tooth in the upper jaw comes down behind the posterior 
border of ths lower tooth, between it smd the fi>liowing one. Or, 
as in Sesainodon, an upper tooth rests partly att each of two of the 
lower crowns. Sach alternation is clearly therefuro the ancestral or 
primitive mode, and as it has baen retained in many of tbs Pri mates, 
its signiHcance is very great In Horoinidae (Fig. 202), such 
alteroAtiou is shewn by Choquet {L'Odontoiogie, IdOS, Jan. Fdv.) 
to exist hut only in a minority of instances ^ut ths early 

establishment of such alternation in the phytogeny of the mam¬ 
malian types is of the first importance, inasmuch as the develop¬ 
ment of secondary cusps has been determined thereby to no smdl 
extent This subject will demand cloeer atten^on in the next 
section (VI). 
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These conddentaoos h^ee earned ua evey from the deotition 
of the Primates, ^et on retuning to consider thw dental formula, 
we find that tb^ retain (be fbv great orders of teeth found in 
the Triaasic reptilea The diflferentiation of thoae orders (inoiaore, 
etc.) must bave taken place at an earlier period, and must be 
ascribed partly to mechanical influences, such as the sine and 
arrangement of the moacles acting on the mandible’. Not leas 
elective however were ph3'aiologica) influences, with which modifi¬ 
cations of diet are connected. Alteration in the sue and form of 
the jaw was determined by these and (o some extent also by tbe 
increasing dse of the brain. Of such factora, some were more 
active than others at particniar periode of the evolutionary histoiy. 
In tbe Primates, that factor which we denote generally by brain- 
growth persisted and a( length predominated. Comcidsntly the 
jaws became reduced in entero-postenor extant, and with this 
reduedon tbe suppression of teeth was brought about so that the 
dental ihrmula was at length established as we now know it 

VI Tk0«r%tt of cutjHifMlopfiml and the ori^ and faU 

of caipe. 

In the incisor and canine senes the change from a original) 
“ haplodont" form bas been comparatively slight, though whether 
the result has been dstermioed by natural aelection. or ''use* 
inheritance," would lead to a diseoadon upon which wo cannot 
enter hors. 

But in tbe pnmolar and molar series the difficulties are greater: 
for the problem is to detennine tbe origin of comploz many- 
OQsped teeth with multiple roots, from oonical teeth with single 
roots. 

The explanations whiob have been offered may bo grouped 
under three chief heads: via (he hypotheses of Trituberouly, of 
the PolybuQodont origin of tbe teeth, and the hypothesis advanced 
by Marett Tims, with which tbe Concresceoce theory will be 
considered. 

It must be at oocc stated that no one hypothesis covers all 

• Ct OneoT, RkUAiw ^ cSe JnmMi SThmoi ^ H*MraX fiweofy, Tol. iT?n. 
p.UX. 
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the cnsee. ACid htooe it is necesswy (o eoCer uto brief ooticea of 
each. 

The tritobercalAT hypotbeeis is iuaepanbly ooDoected with the 
ziaroee of (wo American palaeoneol^ste, vis. Cope and Osborn ^ 
and it is intorcating to note that the theory is largely a 
go&eralisation the experience of extended investigatioDs of 
tho characters of fossil teeth. It was considered applicable to the 
molar teeth of both jaws (upper and lower) and to tho lower soriea 
of premolar teeth; but not to the upper premolar teeth. 

The theory has had an eventful history since Cope first ex¬ 
pounded it seme thirty years ago (Ififid). It has been extended 
and modified. Certain details have boon abandoned as a result 
of the progress of anatomical and palaeontological sedenee. The 


B 

PtaSOS. HcUt iMit »l P«Hp(pah«a. Ai eppw; Silo««coMb, (FremOtbm.) 
Tb« ihn* “ fUbIM**'’ la (IM SMse (M«b v% kMM Pa taMoom*), Pa 
(pen«m), sad M (owSiKiai) nmoMy. In tk* lo«w Wetb (b« thm 
' * pnaUi** ” cscF AT* dMlBfOlebw u Pw laratoeoaU). PADjperMeaid) sod Ms 
IwWicMd;. lb* worn la parwlti—s havlat mm dwrtMd Sp 0^. 

essential parts of tbo theory have also been inisapprehaadod, but 
in the brief eketeh which fbUows» I have made every endeavour 
to present a fair aeconnt derived from the original eoaro^s so far 
as pcsaiblo. 

(i) As a conception, the TritubsreaUr theory seems to rest 
upon Copo*s recognition of a remarkable feature in the teeth of 
certain very ancient fessil mammals found in New Mexico (Puerco 
BoesueX The animals themselves are assigned to the earliest sub* 
divuiun of the Tertiary period (Basal EoceoeX The peculiarity 
thus observed consisted in the fact that the molar teeth commonly 
presented three cusps arranged at the angles of a triangle (Fig. 303X 

' 0(. CopA, PKwr|r Fueiort^ht ; OtberD, Aiaatu^i y«iursttit, 1609, 

p. 1074; ibid. IBSS And 1107; S^oUHan^MaMmtOUMMtUr TtetK 1007; OnewT* 
ByUftini o/th« dmeritn Uuteinn^ tfatml HUlcrf, ISlC. 
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lAter rfieeareh Km shewn (bet this sbatemeot ts Coo genera], since 
minute cusps maj sod do sapplemeat Che inncipal prominences 
first obserrcd (c£ Fig. 203 Pl, By. Hi>, and EuD). And again 
the difference in form between (be upper and lower ceeth is 
ooaaidemble'- But ayan with tbaea objections, the generalizaticn 
was supported as being justifiable*. 

(ii) Fossil yw«.iy»miii» of oveD greater and<{uity than those of 
the Eocena beds of Pnerco warn known cvao when Cope 

first advanced bis theory. On examining the fosail roennins of tho 
Mososoic (Jurawie) mamcnalii, Cope airivad at Che conclusion that 
the three-cusped tritubercular type of molar tooth obaervod by 
him, had arisen from a tooth of sirapla cooic&l form (haplodont) 
by the addition of lateml denticles ^ig. 204). 




Pit S04. DUsTftB «a««hi| lbs dwttaUoe of a MtabonoW itHooaoSoat) Molb 
(He. 7 ) from a ttomU eoao (Ho. 1). Mo. 9 tbowa (ht primlUia alunstioa of oppor 
ODSlewMMb. 9o.StoolcioUi«(nt«aulbMlwn. {FromOHiorn.) 


(iil) Then it becarea nacessary to account for tha prcsuoco of 
these denticlee. Cope soppeead that tbay arose foom thu original 
undivided cone. This view bas been greatly disputed Tho most 
important alteroatire is embodied in a view wbieh is distingnishod 
as the theory of Coocreeceoce. The name of Dr Bdae is spooially 
associated with tide theory. It poetulates the fusion of a number 
of simple cones sicusted originally in clcee proximity to each other. 
The theory of Concreecence is disenased in the eaQUel, and will 
not be considered farther here. 


' Ongwy poiaW cal tb*l Iba appw t*Mh bafa Ume caqa tod baloof to a. type 
sldm t«TB«d tritabwcokr; tb* loww mobn iap»—ant > modi faaliwt of thMtypc 
knomi u tbe tobcwolckMe tonal , 

* Idtothcw. tJU dnwioB ef MUiraJ Hittarf, Yol. xxxi. 

1910, pp. 807-114. tori strM opoa Uw ^mI aatkrol^ of the trtoattiar type of 
BoUr tooili, fts oibiUMd bf tbo P p*it«a Bocom Inaetivon fiteremnt- 
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(iv) Attaiaiog tha( Iftteral deotidee bad been added to a 
pnisitive cone, Cbe next eearch was directed towards identifying 
the original cosp in the upper and lower teeth respectifelj. Cope 
(followed by Oabora in this particalar) aaggeeted that the ‘‘lateral 
denticles ” were rotated ** from the sidee of the original cone, and 
passed into now positions (Fig. 205). 

An important point is that the rotation was supposed to have 
occurred in precisely oppoeite directions in the appar and lower 
tooth rcapoctively. In die opperaod lower teeth alike the cusps 
came to rest at the angles of a triangle (cC Fig. 205 D), but the 
arrangentent differed slightly in the upper and lower ssrios inas> 




Fia 90S. AasAB, Ak^nms of lowsraokr (««lhlolIlasti»totbsproe*Me( Mpp 
reWUon. C sad D, dltfnmiMtiQ mmssowiiiini «1 lb* lovsr aelsr Wsth it 
•atfsni (oMI *«■—baarle^ s tlaliar relaXoc to oseb otber. C, tooth of 
DraoMbtflaai. D. tooth ot PoMooMa (Aftor Ooben.) 

much ss in sn upper tooth two cusps wsrs externa] (bucoal) and 
one cusp internal (or lingoal) in poeitioo, while the cusps of the 
lower teeth were plseed so th*t one was external (bucesJ) and two 
internal in positiozi. This {«rt of the theory is rery important^ 
for the identificatiOD of the original cone (in a giren tooth) 
depends directly upon it. And oonssquently, identiBcation is stlU 
possible even when tbs original cone has lost its superiority in 
point of riss. The final relstions of an upper and a lower molar 
tooth are shewn in the following figure (Fig. 206). 

(▼) The sane illustration (F^g. 206) reveals another point of 
importance, rix. that the teeth alternate in tbs upper and lower 



286 


THS S7811H OP TH8 PBIMATS8 [SBOT. A 

seri^ wbAQ oppoacd, while ike upper series u a whole ere slightly 
external to the lower set This eondidoQ has been termed 
aoisogaathisai. 

(ri) The fical generelisetion laid down that the oitubercular 
type was aneeatral to many if not to aU the higher types of molar 
teeth. 

Should the foregoing etatemeat be accepted as a &ir expo- 
eitioD of the theory of Trilubarcely, its rejection clearly cannot be 
acGcmpliehed by the disproof of sny single one of its sections. 
It is reasonable therefore to entire into the pusition of each of 
these at the pneent time. Tb^ will be reviewed accordingly in 
the same order as that in which they are stated above (p. 888). 





fif.eoe. The effw $a4 tower mokn of Dryolootaa an Btioelaad prfmkiv* 
nanaal. Tbo omw namr le djavn a SUal ooeloor. Tba orlstoal smo Pa 
of iboevfor solar WSoaoopfoiM •'laMiaal” pmfNw wnb reforooM to itotve 
retald»r7 ooris ff« oed M). »blk la tU lo««r Mih (bo orifisal eeoo le aew 
fstnaL Vpvw014lovarlootbattoRwU. (AftwOngwy.) 

(i) This is a matter of obeervatioo, and as rogarde the Basal 
Eocene Aoiblypoda it still bolds good, even though those mammals 
are not now accorded the " ancescial ” status that Cope would 
have assigned to them. As a naUer of fiict the moat ancient of 
known mammals (the tTppar TVissaic Microleates) is not "Tri* 
tubercular” bat ''Ualtitabarcular” in respect of its molar teeth 
(Fig. 208). 

(ii) The evolation of the odar teeth from a simple conical or 
haplodont precursor still appears Ukelj, though the baplodont 
stage in mammalian aocestty must be anterior to that repreeented 
by the Theriodoot reptiles, and in point of time must &11 In the 
earlier part of the TViassie period. 
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(lii) This section of the theory of Trituberealy is Admittedly 
menaced if not actually OTerthrovn. Oabors (1907)' maintsined 
that the balaoce of eyidexMS faTonred tbo Tritul»ercular Theory. 
In 1910, Gregory* stated that in bia opinion the view may still 
be correct that all the accessory parts are the o^pring of a main 
protoooDC, the tip of which lies on tbo inner aide of the upper, 
and on the outer sido of the lower molars. 

(iv) Rotation of the lateral dentieloc This suggestion has 
been nbandonefl through lack of evidenoe. Tho objection based 
upon ombryol^cal grounds hss been mentioned already. It 
seems undeniable that sinbiyol^eally the cusp 5rat developed 
is sot the proCocooe, as should be tho case in accordance with 
the hypothesiB (ef Taeker, quoted by Oahom, dm. Nai, 1598; 
Woodward, i|uotsd by Tima, A. P. xxxvit. p. 1$7; Tims. op. 
oil. p. 187; Heischmann, quoted by Rdee, Anat Ant. Band tu. 
p. 894; and Rfise, thuf.), nor doee ^ere seem to be any embryo* 
logical evidence of the dreumdootion (often spoken of as the 
rotation) of the secondary cusps 

It might thus eeom that the olyec^oos are directed from the 
side of embryology only, but Tims (cp. eiL p. 188) elairos that the 
evidsnoo of palaeontology la by no means fiawlees. 

That the triaoglee of cusps bear a “ reversed " relation to each 
other is however still maintsined. Professor Gregory in 1910 
ecprsssed the opinion that the trigon (or triangle) above and the 
trigonid below may still be moipbologicslly reversed etruetorei. 

(▼) As a matter of observation, this part of the aubjeot has ^ 
undeigune no modifreetion. 

(vi) This conclusion hss been notably modified. Instead of 
making an appeal to the Tritubercular type (as defined above) as 
the ancestral one. the following terma are subatituted (by Profeeeor 
Gregory, BvileHm t>/ tfi4 Oeotopicai Soeieiy of dmenoa, VoL zxiii. 
June, 1912, p. 192): " There can now be very little doubt that many 
or perhape all placental orders at one time passed through a stags 
in which the upper molars were trigonal, the lower tubereulo- 
sectorial.” It is noteworthy that this description of upper molars 

' JfMuwUoA TertA. p. S. 

* SiiUfNitt ^ Uw A ■wrxeaii J/mtim V NsAcral Hittory, Yol. ixvn. p. 1S4. 
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SA trigoHAl tad of lover moUn »s tnbercalo-sectorial io reallj and 
Actaallf & mcve predse uxooat tfaui Cope' himself gave of the 
molar Ceetb of the Puerco mammals up<» which he originally 
founded his theory. (OC Fig. 203.) 

The moat recent modifications of Che Tritubercnler theory 
having been reviewed, we may now eoqeire how &r it applies to 
the teeth of the Primataa 

The Lemurs preeent no difficult at all ae regards the upper 
molar teeth hr these are dearly triooapul or trituheroular (of 
Fig. 181). Tardus ehewe the same form (Fig. 163). In ^e 
Anthropoidaa four enspe are found; the original triangle has 
thus an acceasocy cusp. OouptrieixiS of various types and study 
of the variations in the mdiridusl teeth show that the additional 
cusp ii the poatero'intenkal one, which as montioned above 
(p. S44s footnote) is termed hypocone’. The human upper molar 
teeth resemble oloeely thoee of the other Primatas in this reepeot 
(Fig- 207), 

The lover mdara are not so eerily explained. In the Leinur> 
oidea (Fig. 162) the first of theee been five cospa whioh we meet 
again in the higher Primates. Tarrius retains the primitive form 
(c£ Figs. 164 and 203 9). In the human lower molars, we find 
the euspe disposed as shewn (Fig. 207> Reference to extinct 
forms shews that the “original” lower triangle or trigonitl has 
lost a Qusp, called the pararonid^ The other diagrajufi in Fig. 207 
shew the different parte of the original trigonid and also thuaa of 
the talonid or heel. The Utter been three cospe marked i‘uspoo- 
tively HYB. HLD, and ENT. D (the Hypoconid. Hypoconulid 
and Entocooid of OsbomX though one of these, ris. the Hypo- 
conulid (HL) is often wanting. Theee three eiispe constitute tbo 
" talonid." 

‘ S**^hMoi» M<r"malwm MoUr TWA, f. S. 

* ll U ocnvokiiet (o ooM bm tbs tocj. oB Spsd Anuewnsot uwi in (b« 
oppM OkoUn of Um > FiUnaM, *m m earisd bf Oep* u rsprMcatiQff t 
oompwsUTtIr lari; Me* is Um biswer of tb* wpllc*t»i mekr tMCh of th* 
Uafulst* {*fp*eisJl7 eviOMt la lb* Ceslrlarlbn^ «a4 cvia of tbo FrobceoiAao 
(tfcertUimomi, Sotm boj bo raoofoised * saaootion of parsUftl of 
ovoIbUob. 

* Tbii oaoehisiCBi I* bead — ^ -a tTlini! Pr— **. 

▼is. AsapMooiphw. Cf. Oobon, 1S07, Fie. SS. 
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AE. P£. 



Al. PI. 


AE. PE. 



Al. PI. 

A' 



Pig. SOT. KnuM Molu Mb «ag (b«it tdjMBwt. 

A. 8«coa(] Dppw oiol*r tootb «llb low «Mn. 

®- MooU^f ol tM ouft. uti iU oWI^ rfdg* 

^^WnSSa^M*«»ista<U ttMfl*. *0 wbM> tiio cwp HY hw 
^•***' *"*«• 

S'. 7b« toOM, ■bnlat'tbolMi^el tbc crww. 

O'. Th» Mtai. ibowlRf ibol ibo «Mp« awkod PRD oad M:0 wo rwtnlid 
M TtmoonM^ o ^ •kil* ibi olhir 

tbxMoww [EtD. BU>o«4BKTrn UvobooaodM>. 

B. TrMing* o< tU omco^ toS AM webr Mb (oiorkcd by tblek 

ooftMw liM} nMaj^ ^ M0eo4 ud t^lrd Jo«r noMr 
Mib. (Fraa tbo okofl of u obeclglftal Awtnltta.) 

Otbir (odlQoUoM: 


AE, Antaro^Mna) ewp. PUD. 

Al. AaUro-iuonol owp. PAJ). 

PE. Foa(wo.«xloc8ol ooop. MD. 

PI. Poa t o w IoMtboI oqi^ AYD. 

PB. Protocooo. ALD. 

PA. PuieoM. 

U. M»«oom. 

H. fljpoeoM. 


PMoocniA 

PWMMid. 

UotwoQld. 

Hypowttid. 

Bypoeooolid. 


ENT. D. Estoooftid. 

Tbo Hjpoe<M. Kypocoonlid ond Sato< 
ooM legMbw eoQjUtuU tb« “ bUoold.'* 
la e Ua X abovf «b«r« tb* HypoeoM ol lb« oppor tooth abooJd £aU 
too Mto dooo. Tho Mtorifk {•) obm vbon Um PiotoeoM td th« omor 
tooth ihoQld UJ la too woa oooditiocM. '' 


I TrusTono ridgw cooaooting tho e«qo FBI) nad UD, oad o^q HYB and 
ENT. D, wo veij dulioet la Ibo Cwet^itoori^ oad oro BOtie^ in tho deoMtption 
of the teeth of toooo (o. jo^ro, p. M4). 


IS 


D. M. 
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But compftri»n with the “ tob«reak-#ectori»I" type of lower 
molar shewn it Fig. 203 ahews that the human lower molar is 
very closely similar to that type, which (aa noted above) is regarded 
aa ao “ aaceetral ” one. 

Similar remarks apply to the other Simiidae. to the Primates 
generally, and to Tarsioe especially. 

One prominent tset brought oet by the study of these toeth 
as carried out on ^ lines sdj^iested abov^ is that supple- 
mentary parts (hypocone above and Ulocud below) aro appended 
to a triangle of cusps The significance of theea appendagee 
seems to find an explMatioo when the teeth are shewn in adjust¬ 
ment 'When the upper and lower teeth are thus adjusted, as 
shewn in Fig. 207 J>, it will be seen that the '^talonid" of the 
lower molar oxtends beneath the protooone of the upper tooth, 
while the hypoooae or upper appidage oomee down upon the 
primitive lower triangle or trigmid. At this sts^ wo must 
remember the important point made in connection with the Tritn- 
bercular theory as first etated. via. that die primitive triasglce 
alteruate in the upper and lower jaws. The appendages just 
described (via. hypocone and talooid) repreeent the means by 
which the vacant spac« (altematoly above end below) are filled 
so that the whole epperatus becomes a mort efficient instrument. 
In bict it meeU the need imposed by the ehange iu functinn 
of the jaws from a compaialively riroplc ppehenmie Appamtiw U* 
a msohAniem f(JT fine tritoratloo and division of the fo^ prior to 
its being swallowed The origin of all parts aecMsory to the 
primitive cone is almost certainly dependent upon that need and 
the method of its realisation. The precise manner in which the 
transformation has been effected is as yet unknown, but the 
"wedge-theory" proposed by Dr Gregory in 1910* i»ovidc8 at 
least a basis for rscearcb a^ a reasonably suggesrive skotch of 
what baa actually occuired. This brief statement must suffice 
here, since detailed disousmoo of tbe mode of origin of accessory 
cusps is precluded in this place. In conclusion. I may point out 
once more that the molar* deotition of tbe Primates including 
that of the Hominidae. must be placed in a position close to that 
of the type claimed as distinctive of the ancestral mammals. 

I HtU. Awt. Mtu., ISIO, pp. les Wf. 
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Tumiag fnm the molar to th« premolar toetb, it mey bo 
repeated that Profeeeor Osborn daims that the Theory of TritU’ 
berculy appUea to the lower senes, tboo^h b regard to the upper 
preznolare, a most important difference has to be admitted. The 
difference is important because it has been held to throw doubt 
on tho validity of the Theory of Tritoberculy. The case of the 
upper promolar U'ctb ibercftirc require spe^ attention. The 
upper prcmolar teeth appear to bt derived from a conical haplodont 
tooth similar to tho presumed uripnaJ fbm) of molar tooth. Pro- 
fossor W. B. ScuU^ ohsurved three 6tag<« in tho evolution of the 
most complex form of upper premolara To tho primitive cone 
three cusps are added in sueceeaion. They art derived from the 
cingulum and herein consists the first point of centrut* with the 
molar teeth, since in the latter the earlier aeewsory cusps are 
believed to arise from the sides of the primitive cone or fmm its 
base (cf Fig. 204> With the addition of one cusp the first or 
bicuspid stage is reached and beyond this we need not pass since 
this is (he ordinary type in the Primates. But tho real difficulty 
of the situation is now to be prcaentvd and it coneiete in ths &et 
that the second cusp (ia the first iiccvssory cusp) inakva its a|H 
pearance on tho timer side of the primary cone (protoeone). But 
this is exactly contrary to what should happen if the process 
resembles that claimed fr»r the u^er molar teeth on the Tri tu¬ 
bercular Hypothesis, for sw kypotAtii the upper protooone itself 
should occupy that ‘‘iDtemal” relation to the other cusps. But 
the evidence of embryology is very relevant here, since it testifies 
that of the two companble cusps of the u^ter molar teeth, again 
the outer is the " older," although again the theory demands the 
converse. In the tritubercalor molar and on the Tritubercular 

' Acad. Ifai. Se. FkU. LSSS, pp. 405»444. euvtod bp Osbom. Btwiuttm 
«/ Jfsaiasiten Udar Tettk, 1007, p. tSS. 

* Thf polat li cl IfflpMlsM*, b»caa*< Umtv li a dlSeeitj Sc d^fiolog kh« exact 
diRAnnoc WSwMa a molar aad a prvBolar looth. Tho Hono proooaW a oolablo 
caao in poiaL Tbo eMor wrlton gotta to havo bo Uo ood that vhoroaa tbo promolart 
aroprocodod brnUlk tooth, tbo B«o m^ar tooth aro nei oo proeodod. Diftoultioa is 
tbo applioabUitfof ihlo erilorioa havtsf arioon, a dlfforooco is dvvolopswstal hiatet^ 
wu oouiwbat •OfB£l7 ooiaod epon ao as oltaioaUoe twt. bot (hio is ton looaii to 
b« a coatroTortiblo polna ia twv ci tho wooorohoo ol Hantk Tima {of. J, A. f. 
uxttx. p. 140). 


19—S 



292 THE PSNtAt srsTBM ov 'rai primatss [eecr. a 

Hypothesis no ciup is iotenttl to the protocooe. Profesor Osborn 
reelizes this and points ont that the premoUr '* dentero^eone " (first 
accssory ouap) is not homologous with any moUr cusp. Ajvi the 
asms coodusioQ applies to the remaiaiDg premolar cuspa. On the 
whole therefore, the study of the upper premolar teeth introduces 
a further element of uncert^ty in tho Theory of Trituberculy oa 
originally stated. And theee consideratioiu fortify tho position of 
those who believe that the premolars give the key to the history 
of the molar teeththat tbo molars originally evolved as the pre* 
molars did at a later stage; and that the lack of i^recinent deacribod 
above is to be regarded as militating against the Tntubcrculnr 
Theory, and not (as Professor Osbom believes) as merely indicative 
that the upper prsmolars have evolved differently from the molars. 

The view hers taken is that tbs ultimate solution of the problem 
of molar and premolar svolutim will owe much to the Theory of 
Tritubarcoly. but that theory will reqaire even mors modification 
than it has yet esperienoed before it can claim to bold the field to 
the sxeiuaon of its rivals, and before all the existing objections 
have been dismissed. 

Of the rival theories, three will be considered briefiy. A. The 
" PremolaT'analogy * theory of cuspdevclopment B. The theory 
of Uultituberculism. C The theory of Concrescence. 

A. The PtemolaT'analogy " theory is thits tho fimt rival of 
the Tritubsrcular Theory to be enomorated. It is based laigely 
OQ the woric of Scott (quoted abovek and it poetulatee thi' origin 
of cusps from the cingulum. In ile fiivour are the difticultiss 
(just described) in the apjdicatioQ of the Tritobcrcular Theory, 
while the actoal appeanneee of tho poet-canine serice in tho 
Eocene mammals iKsvucus and ifemnys (figured by Wortman) 
provide subetantial and impressive evidence is its fovour. Pru- 
fosBOT Osbevn admits thisS yet he endeavours to robut it not 
directly, but by adducing evidence to shew the “iotemsl" position 
of the primitive cusp is an early mammal (Diyolsstes). The pre¬ 
molar analogy theory demands a more thorough refutation than 
thia 

B. The theory of Hultitubercnlism or Polybuny. Some of 
the earlier opponents of Cope’s theory are ranged on the side of 

' ef JVaUr fVd*. IW?, |p. tl7 et Mf. 
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Forayth-Major, wbo (I*roc. ZcoL &c- 1898), for Rodents, proposed 
the idtemative theory knowa as tliat of hfultitii)>erculism or Poly- 
buny. Forsyth-Major is able tu point U» the &cU (o> that io the 
most aneitnt of the ftimi raaimnalx (Fig. 20 A) the molar tooth are not 
tritiibei«iilar. but multituberciilar, furnished with many small 
Ciiape^; (b) that the Prutothcrio, which include the primitis* 



Flf. M8. To tU Ml. two Bypw looter teMh 9t Ocaftberfarneau. To tbo 
c1«ht aA raoter looib of MteroUetee oMoni. {after Tbom ead Oitora. ) 

of known maoimaJe (whether rocent or fuesil). the teeth are also of 
multi tubercular type. Foeail remains of animals clearly ancestral 
to the enstiog E^totberia are not definitely known. One fo^l 
form with characten suggestive of such a relatian is Tritylodon 
(Jurassic), with multitubimulate molar teeth. According to this 
theory the evolutioD of moUr teeth has involved the Ices of cuspe 

’ Thi naliitaboicQtete lom literotestes is ol Ujqiw TnMsic wbinss 

rb« meet seoital (ritobenmUts fom, ris. AmpbillMBiQiii, is of ICid-Jansiifl 
OBliqaUf eob. • 





294 


THS DEFTAt ST8TE1C OP TEE PRIMATES [SECT. A 


in most insttncea> sod thus the position is dismetiicAlly opposed 
Co that of Cope. rc«s 7 tb>lfsjor was able to shew however that 
the history of the teeth of Rodents gives good rapport to bis view, 
and Tims (op eit p. 13d) confinos this ^>p]Mation (of the theory) 
to Bodentia. 

OoDsideiatioos of the following kind are adveree to the multi' 
tubercular theory: (s) Should the **nuunraskliaa* oUims of the 
Upper Triaasic'fwil remains known as Dromatberium* (Fi^. 204, 
Xo. S) be coade good, then the noHitubarcnlate forms aru coeval 
with a pricnitive ** triconodont ” form of molar tooth. From the 
latter type it is possible though not probable that the tn- 
tubercular types are derived, (h) Mammalian embryology shews 
that the eospe in devcloiMnent first assume a triangular disposition, 
whereas on the theory of Polybnny a multitobeiculate stage would 
be expected*. 

In so fitf as the Primates are concerned, the theory of Multi- 
tuberculism is not easily applicable. Indeed the molar teeth of 
the Orang-utan, as well as but not rare aaoisaloue 

forms of the human molars (especially those of the lower set), 
suggest that the mulUtuberenUr condition may appear suddenly 
and iporadically. But it is not necessarily atavistic or reversionary, 
for it may imply adaptation to some ^>scial cireumatencee of 
nutrition. 

C. The Theory of Conereecenee. Another view is that of 
Tims (op. oil pamm), who was impressed with the foot that the 
cingulum is capeble of throwing np oCfoboots in the form of cusps. 
This foci if duly recognised by the exponents of the trituberculnr 
theory both es regards the premolar, and to some extent as regards 
the molar teetL Tims propoeee to adopt shiK explanation es 
regards the premolar teeth, while as regards the cnolar teeth, and 
this is an important point, he nggeete the conereecenee of 
primarily distinct elecnents placed originally in an antero-posterior 

‘ Thi» abaoT^iMiy U TapreteoWd bp • Baadible, ia vbieb thiM 

iooieMi, a eauiM, tbm wolgri prenokw. lad w*«e BPkiv mv dISwenUakd. 
Tha B^an bear Ibiva c caiaat ce^a aed aiv ariihsr woItitabaivclaW aor tri* 
iabanalata. 

* Osbom, Eaobttka dfaiwaliaa AMar TaeiA, 1907, p. 9M. <<«■!■ in aosie 
daUlI vUb tbc ihao(7 of BalfiCubareaiiA. 
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seqnence*. Aaterc^posterior eoQcreaceDee is the keystone of Time’ 
theory aa regards the molar teeth, and it matt be edmitted as 
unfortunate that the evidence of coocreecence is not yet con¬ 
vincing, except in Sphenodon (a reptile), in Cemtodns (a Dipnoan 
fish)*, and perhaps in the Wallaby (a MarsnpialX as su^ested 
lately (1911) by ^ms and Hopewell Smith. 

CoDcreeccnce indocd has boon asngnod, as a name, to a definite 
theory, which would soom (cf Marott Tims, J. d- P., Vol. Mxxvji. 
p. 1S4), U> have boon Amt advanced by Qervais. I te chief advocates 
in later yoan have Wn Rhei» and Kukecthal, against whom we 
may set Leoho (BibL Zuoi. Heft 17, pp. 154, I fib) The theory 
pcatiilatei tho poeubiUty of primitive cooi^ dentid elemente 
fusing to form complex teeth; and the elereente which thus fiuo 
may belong to one and the same, or to different dentitions. 

Iteso Am, vji. p. 995) deelaiee bicoaelf an advocate 

of the Conoroscenee theory os accountable for the origin both of 
promolar end molar teeth, an<] has reprseented his views in an 
elabomte diagram. It mny bo noted in conclusion of this brief 
notice, that Ruec pfotulatea the original presence of from 46—62 
single conicnl te<*th, which by fusion have constituted the dentition 
actually fuuncl in the Hominidae. Such a number of conical 
teeth is submitted to be not by any means unusual in the 
dentition of reptiles. 

D. The Flexodont theory of Amsghino can only be mon- 
tioned here. It postulates the coocrosconce of primitive conical 
teeth in groups of fbnr, with the production of compound four- 
cusped teeth. Further details are given by Osborn (op. cit, ] 907, 
pp 201 Mq.). 

The foregoing notes contain an attempt to set forth in the 
most concise manner the eeveral views which have been token, 
and the hypotheses which have been advanced in explanation, 
of what is undoubtedly a difficult problem, and one upon which 
much light remains to be shed. 

• la lh« PrimatM tad aaosi EattMn^ eeoenseeoca ol ftin el neb a]«m«B(a 
It Koggested, wfaUe in tee Elephaott * y nto noabtr «f dKmtnW ireoJd *pp«w 
to bavebMo land togtlber. 

* Bet net la Protopteot, lAcabw Dipann dtb (td ROM, Anti. Ant. vn 
p. m). 
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The h ituUrcnJM th««y has bsen discussed at giwter length 
than the othe? Tiews, partly hecauae of its special Applicability' 
to the Homiaidae, and also because of the veiy important 
inferences besed upon this by Ccfe and set forth by him in the 
^me)«icuri }^atwxsl^ (I8e3)» snd again, at a lAt4a- date, in the- 
JVwnttry Factori of Organie Evoivtum (189«X 

The molar teeth are the spedal object of study, and Cope and 
Topinard agree in declaring that the Hominidao, and eapecidly 
the more highly driliaed among recent Hominidae, ore tending 
by revereicQ tewank the eondidon of tritubereuly in the uppoi- 
molars, the hypoeone (ef. Fig. i07, “PD tending tc disappear, 
Topinard {L'Anihropoloffio, 1802) givee some striking statistics 
from A research on several hundred crania, and has drawn up 
comparative tahl« illnstratiTe of the tendency in the several 
hamac ra<M(e£ alsoTomee’i)eiito<ifiafomy, 1914). Both Topinard 
and Tomes appear to ignore the earlier work of Zuckerkandl awl 
Bese {cf. Chapter XI7). Tomes (op. cit p 697) gives a very 
instructive tabulated statement illastiating Keith's reseaichee 
into the relative degree of eosp development in the European and 
the Negro recea, as well as in the hightf apaa 

This tendency to tritubercnly (which is undoubtedly damoo- 
suable) is conddered by Cope* jnstifleation for the inferonco that 
the Hominidao and Simiidae havo duscendod directly frmnLomurinc 
anceetoie, to the esdusion of a •• Cercopithccus stage" in the 
genealogical history of these two fiunilica (This ioferenoG is not 
endorsed here.) Extinct Lemon are appealed to, espodally th» 
small animal known as Anaptomorphus (cf Chapter XVIJ,), whose 
nasreet living relative is the very primitive Tamns (of Chapter Ii.); 
also the various repreasntatives of the Oeous Adspis (cf. Chapter 
xvn.) which command a special loterect in view of the fealiires of 
their lower incisor teeth. 

Aa «M uMitioaed hi the dasenptire notaa oo tbs (eatb of tbo Lcmiirtidca, 
the tnvo Leaun are dwtinfuisbed by the very peculiar p ra c mi a ben t pgutlon 
end the extrioMi&anly etyloiO chape of their lover iodsor and caaiae toeth. 
W poaseeaioa of thia ehanctar veuU be an obrtaele to the aeceptaiwe of 
tbe view poetelatiog the ^ipcaiaace ef auch Leaurine forms ia the aaccstiy 

I Haeckel sad EliaMeb ecea to be asreeaest vitb Cope opai the gaaeral 
aceorMT el Ibis ucobdi. 
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of tliQ UmntiiidM. Tb« chMuter bM not hMn UKaIj Acquired, for tiie giutt 
extinet l^ure it (rf. Ch*ptor xrn-X Aod it ta worthy of remark 

tbAt the MDto iiK:^ fom is fouud m the Triattfo Ra^ttiliA Bui 

Ou^ie <i<M. ^Va(. IRM) WM Able to aliew that nrenl of cho extinct AdApitUo 
p(i«ie«ed « ntore genonUiso) confoniMtioa in ngu^ to the Caetb xo question. 
The tjiMcatl Lemurine 9wfumAtiei) u ngu^ ae the nmU of idAiftire 
DpegitUiaitUin, utd U Dot bImvd b/ (be MkUle Bcoene f(»m of Lemur 
d^ngiiAtni KiAhwUw (Oit^ofy 1013). The emiditioo of tUo Ioaot lnd»or>. 
In tlic l/»wer fitwto Ufiti AjiA|)(niunri>kiw in olmire^ 

FnuM Ihi’ h!ma 11 R«cnt‘ Ainwican U'lnuroida, Cope consirfwaJ 
thAt ft tmftfitiou w wtoHy iWiiioMtotblu tu extinct tuthorian 
gi^uiipc known rcept'ctivoly os the Condylarthra (a parent ungulate 
stock) \ nr own to the CroodoDto (ancertrs! camivoroua funns). 
The posaibiUty of ro*tradng the evolution of the Priroates to the 
Cmodonu is of groat importsnee. For Cope hold that the Cr»- 
donta were n turn deriwl from azweetore of a very primitive 
Mawupisl or Metatherian (polyproWdont) typa Forsyth-Major 
(Proc. Zool Boc.. ISOS) and Maiett Tima strenuouely oppc« this 
view, while Frofceeor Orogory in IMS’ recognises the ck»e afflmtiea 
of the early Cro<«lonta with the early Insootivoia. In Gregory's 
opinion thuir <listinclion nod soparetion must have occurred long 
before the beginning of the Tertiary period. In view of the 
recent oxtonsion of knowledge in regard to the anatomy and 
dentition of the Ins^jUvoia, it is now unnecessaryto introduce the 
Creodonta into the ancestral line of the Primates, snd reference 
to the soheme published by Dr Gregory (c£ Fig. H svp«() 
shews the relative positions to be amigned on modem evideoce to 
the Primates, Insoclivora and Creodonta reapoctively*. The dental 
evidence is weighty on the side of confirmiDg that scheme and the 

J Of. Oitore, iS07, ^ ^ 

* BtMtUn$ of Ou Amrioon Umtwm ^ Wutor,. Vol. kvb. p. Wfl- 

»lb» AACWore to toe PrimstoA glma >7 Schlo^ to iSll l» u Wlov* {ot. 
Oregoiy, TiHlktiniofOeOeoUtkol Soeiftf ^Ameriim, VoL xrei. ;onA IMS). 

Eoatoi^ inesDQ. 

(neesk). 

PU^cthtoos (IltoMOA). 

fT^kiplkb«niA (DppAT EdCAne « OUgaowiA), 

PuApikbAcet fUppw Eoe«M or OligorenA). 

TAmidAA (recemt). 

Aiup(OQ>«pbld*A (lipirer BoCtoA). 
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aDcestry of Maq is tra^^ble thioagh Lemoroids and primitive 
IfisectiTon^ backwarda to the Ueeoeoie Plaoentalia', and Fermiaa 
forma of which the Oynodofit fbaaila fbrCaDatelj enable ua to gain 
an Idea In the later, ia the “ poet^Lemaroid,*' stages, forms 
comparable to those of the Cebidae, Cercopitheeidae and Slmildae 
made tbeir appearance. In regard to the two former families, 
the evidence of the dentition is not so clear as in the case of 
the latbeTi more especially the Cbimpaosee. 

The problem of the caosation of different dental forms in various 
regions of one and the same jaw has been mentioned already. 
The exponents of the Tritabercnlar theory have always laid stress 
on '' mechanical conditions" as accesso r y to functional adaptation 
(of Cope, Pnmary FaOort, pp. 819 sf ss^.), Certainly the 
inechsnical conditions will differ widely in different parts of ths 
jaw; it is luggestsd that whereas the primary need was originally 
prehension, and that the crocodilian or cetacean types of dentition 
provide good esacnplss of thisi it is urged that with ths acqui¬ 
sition and dsveloproeot of tbs habit of mastioating ff>od (whether 
like a primitive mseotivmv in crushing the scaly ooats of its prey, 
or a privutive uagulate in reducing v^etable matter to pulp, or 
again in ths habit of shearing dsih from boos as shewn by Car* 
nivoraX specialisation and adaptation were associated in that 
seotion of the dental series at which power could be most wlvan* 
tageouely applied; it is sobmiUed that the comparative nuiplicity 
of the anterior teeth is contingent upon the retention of tlie 
prehensile function by this portion of ths dental ercadc. 

And finally, when the Hominidas are considered, the inter¬ 
pretation thus sdvaaced is found to apply to thsm just as to 
other Eutherian mammals, with the special qnalificatious intro¬ 
duced by the foctor to which reforence has bm so often made, 
vis. the peculiar degree of reduction of the human jaws and the 
concomitant limitation of their functiona 

• C(. ExSeUa ef At Arntrim* Sularf. Vol aa. 

pp. 807—814. 

* Is a prtrate ^<**i>"i«^<****^ (Uweb SO, 1S14J rmrciii Orasorj jneliM to 

tbo Ihoi the Mc«fWal PlacoeW *■*■"**•** were not aicste enOoeivelj In- 
•eoUvome (onns. bet small eeWenieerew erilS stoat ST^oeiate. ibsrp 

weds^Ube ojiper molen. and vitb a lakoldbaeia In tbekrewDOlace." 
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